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VT  00115,  VT  00274 

Gale  Meadows  Dam,  Gale  Meadows  Dike 
Londonderry  (Dike  in  Town  of  Winhall) 

Windham  County,  Vermont  (Dike  in  Bennington  Co.) 
Mill  Brook 
19  November  1979 


BRIEF  ASSESSMENT 


1.  Project  Description 

Gale  Meadows  Dam  is  owned  by  the  Vermont  Fish  and  Game 
Department  to  create  a  public  fishing  impoundment.  The  dam 
is  an  earth  embankment  about  300  feet  long  by  about  30  feet 
high.  Included  in  the  length  of  the  dam  is  an  emergency  over¬ 
flow  spillway  at  the  left  abutment  having  a  trapezoidal  opening 
about  170  feet  long  on  top.  Top  width  is  about  25  feet,  with 
upstream  and  downstream  slopes  of  about  3H:1V. 

Normal  pool  elevation  is  maintained  at  about  7  feet  below 
the  top  of  the  dam  by  a  drop  inlet  service  spillway  with  an  outlet 
conduit  running  through  the  embankment  and  discharging  to  a  brook 
at  the  downstream  toe.  The  emergency  spillway  weir  crest  is  5 
feet  below  the  top  of  the  dam  and  2  feet  above  the  service  spill¬ 
way  crest. 

On  a  bay  at  the  northeastern  end  of  the  pond,  about  3/4  of 
a  mile  from  the  dam,  there  is  a  saddle  dike.  This  dike  is  an 
earth  embankment  about  150  feet  long  by  about  6  feet  high.  Top 
width  is  about  6  feet,  with  side  slopes  of  about  2H:1V. 

2.  Significant  Findings  and  Assessment 

The  dam  is  in  FAIR  condition.  Problems  include  erosion  of 
the  riprap  in  the  emergency  spillway  discharge  channel;  a  seep, 
at  the  right  downstream  abutment  contact  line;  a  seep  at  the  right 
downstream  side  of  the  outlet  conduit;  brush  on  the  slope  and  in 
the  emergency  spillway;  and  erosion  in  the  zone  of  natural  ground 
between  the  downstream  toe  and  the  emergency  spillway  discharge 
channel . 


.  Hydraulic  and  Hydrologic  Findings 


The  spillway  is  ADEQUATE  to  pass  the  test  flood  without  over¬ 
topping  the  dam.  In  accordance  with  recommended  guidelines  of 
the  Corps  of  Engineers,  the  dam  is  classified  as  INTERMEDIATE  in 
size  and  as  having  a  SIGNIFICANT  hazard  potential.  Accordingly, 
a  TEST  FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood)  was 
judged  as  appropriate  within  the  recommended  range  of  one-half 
PMF  to  full  PMF.  The  test  flood  does  not  overtop  the  dam,  but 
results  in  a  minimum  freeboard  of  about  0.6  of  a  foot.  Peak  in¬ 
flow  for  the  test  flood  is  5720  cfs.  Peak  outflow  is  reduced  by 
reservoir  routing  to  4410  cfs.  Total  project  discharge  capacity 
at  the  top  of  the  dam  is  due  to  both  the  drop  inlet  service  spill¬ 
way  and  the  emergency  overflow  spillway  (drain  port  assumed  closed) 
and  is  equal  to  5800  cfs,  or  120%  of  the  test  flood  peak  outflow. 

4.  Recommended  Action 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  implement  the  following  recommendations: 

a.  Engage  a  registered  engineer  qualified  in  the  design  of 
dams  to  evaluate  the  design  of  stone  protection  or  riprap 
on  the  emergency  spillway  discharge  channel  and  make  the 
necessary  recommendations  for  repair. 

b.  Remove  all  brush  from  embankment  slopes  of  the  dam  and 
dike,  and  clean  all  brush,  trees,  and  logs  from  the 
emergency  spillway. 

c.  Install  piezometers  and  monitor  water  levels  in  the 
core  and  downstream  shell. 

d.  Install  weirs  to  monitor  the  seep  at  the  right  down¬ 
stream  abutment  contact  line  and  to  the  right  of  the 
outlet  structure.  Monitor  quantity  and  turbidity  semi¬ 
annually  and  evaluate  the  results  as  they  are  gathered. 

Additional  recommendations  and  remedial  measures  that  should 
be  implemented  by  the  Owner  WITHIN  ONE  YEAR  after  receipt  of  this 
Phase  I  Inspection  Report  are  described  in  Section  7. 


GORDON  E.  AINSWORTH  L  ASSOCIATES,  INC. 


Kenneth  J./Male,  P.E. 


ft  uso  mnm 


This  Phase  I  Inspection  Report  on  Dam  has 

been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations 
are  consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con- 


ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no- trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 


GALE  MEADOWS  DAM  AND  DIKE 


PHASE  I  INSPECTION  REPORT 
TABLE  OF  CONTENTS 


Letter  of  Transmittal 
Brief  Assessment 
Review  Board  Page 


Preface 

Table  of  Contents 
Overview  Photo 
Location  Map 
Vicinity  Map 
Section 


1  -  PROJECT  INFORMATION 

1.1  General 

a.  Authority 

b.  Purpose  of  Inspection 

1.2  Description  of  Project 

a.  Location 

b.  Description  of  Dam  and  Appurtenances 

1)  Dam 

2)  Dike 

c.  Size  Classification 

d.  Hazard  Classification 

e.  Ownership 

f.  Operator 

g.  Purpose  of  Dam 

h.  Design  and  Construction  History 

i.  Normal  Operation  Procedures 


None 


6)  Zoning  -  Central  clay  core,  impervious 

shells  (see  Section  6.2). 

7)  Impervious  Core  -  Clay  core  5  feet  wide  None 

at  the  top  and  6  feet  wide 
at  the  bottom  of  cutoff. 

8)  Cutoff  -  5  foot  deep  by  10-foot  wide  cutoff  None 

into  foundation  material  which  is 
glacial  till. 

9)  Grout  Curtain  -  None.  None 

0)  Other  -  Spillway  cut  in  earth  at  left  None 

abutment . 

Diversion  and  Regulating  Tunnel  -  N/A 


Spil lways 

1)  Service  Spillway 


a)  Type  -  P.ectangular  drop  inlet  with  stop 

planks  on  upstream  side. 

b)  Length  of  Weir  -  Two  3.75  foot  weirs  (with 

stop  planks)  and  two  9.75 
foot  weirs,  27  feet  total 
effective  length. 

c)  Crest  Elevation  -  w/o  stop  planks  1354 

-  w/stop  planks  1358 

d)  Gates  -  None. 

e)  Upstream  Channel  -  Not  applicable,  reservoir 

all  around. 

f)  Downstream  Channel  -  Spillway  discharges  into 

vertical  concrete  transition 
20  feet  deep,  then  through 
dam  via  reinforced  concrete 
spillway  outlet  conduit 
180  feet  long  and  5  feet 
in  diameter.  Upstream 
invert  EL  1338,  downstream 
invert  EL  1335,  and  discharg¬ 
ing  into  Mill  Brook  at  toe 
of  dam. 


e)  General  -  No  Comment. 


Reservoir  (length  In  feet) 

1)  Normal  Pool 

2)  Flood  Control  Pool 

3)  Spillway  Crest  Pool  (drop  inlet) 

4)  Top  of  Dam 

5)  Test  Flood  Pool 

Storage  (acre-feet) 

1)  Normal  Pool 

2)  Flood  Control  Pool 

3)  Spillway  Crest  Pool  (drop  inlet) 

4)  Top  of  Dam 

5)  Test  Flood  Pool 

Reservoir  Surface  (acres) 

1)  Normal  Pool 

2)  Flood  Control  Pool 

3)  Spillway  Crest  Pool  (drop  inlet) 

4)  Top  of  Dam 

5)  Test  Flood  Pool 


4400  + 


4400  + 
4500  + 


4480  + 


1338 


1338 

2942 


2786 


Dike 


1)  Type  -  Earth. 

2)  Length  -  300  feet  including  emergency 

spillway . 

3)  Height  -  Hydraulic  Height  -  30  feet. 

-  Structural  Height  -  33  feet. 

4)  Top  Width  -  25  feet. 

5)  Side  Slopes  -  Upstream  -  3H:1V. 

-  Downstream  -  3H : IV . 
a)  Approximate  Volume  -  13,000  cu.  yd. 


Earth 


150  feet 


6  feet 
6  feet 

6  feet 

2H :  IV 
2H :  IV 

600  cu.  yd. 


1-7 


3)  Ungated  spillway  capacity  at  top  of  dam: 

a)  Drop  inlet  service  spillway,  540  cfs  @  EL  1365 

b)  Emergency  overflow  spillway,  4760  cfs  @  EL  1365 

4)  Ungated  spillway  capacity  at  test  flood  pool: 

a)  Drop  inlet  service  spillway,  530  cfs  @  EL  1364.4 

b)  Emergency  overflow  spillway,  3880  cfs  @  EL  1364.4. 

5)  Gated  spillway  capacity  at  normal  pool  -  N/A. 

6)  Gated  spillway  capacity  at  test  flood  pool  -  N/A. 

7)  Total  spillway  capacity  at  test  flood  pool, 

4410  cfs  @  EL  1364.4. 

8)  Total  project  discharge  at  top  of  dam, 

5300  cfs  @  EL  1365. 

9)  Total  project  discharge  at  test  flood  pool, 

4410  cfs  @  EL  1364.4. 

c.  Elevation  (feet  -  NGVD) 

All  elevations  are  from  design  drawings  of  the  dam  by 
Haley  and  Ward  Engineers,  Inc.,  dated  December  1964  (included 
as  Appendices  B2-1  to  B2-5)  and  are  assumed  to  be  in  feet  above 
mean  sea  level  NGVD  (National  Geodetic  Vertical  Datum  of  1929) . 


1) 

Natural  Stream  bed  at  Toe 

of  Dam  -  Downstream 

1335 

-  Upstream 

1338 

\  « 

2) 

Bottom  of  Cutoff  (same  as 

bottom  of  core  wall) 

1332 

a)  Lowest  Foundation  Surface  (bottom  of  cutoff) 

1332 

,  • 

b)  Core  Wall  -  Bottom 

1332 

V. 

-  Top 

1362 

3) 

Maximum  Tailwater 

Unknown 

4 

4) 

Normal  Pool 

1358+ 

•  . 

ri - 

5) 

Full  Flood  Control  Pool 

N/A 

■  m 

6) 

Spillway  Crest  (ungated) 

-  Drop  inlet  service 

spillway 

1358 

-  - 

-  Emergency  overflow 

spillway 

1360 

_  • 

7) 

Design  Surcharge 

Unknown 

8) 

Top  of  Dam  and  Dike 

1365 

9) 

Test  Flood  Surcharge 

1364.4 
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from  the  Vermont  Fish  and  Game  Department.  The  construction 
contractor  for  the  repair  work  was  Sailor  Brothers,  Inc.,  whose 
address  is  unknown. 

No  other  construction,  modification,  or  major  repair 
are  known  to  have  occurred.  Refer  to  Section  2  of  this  report 
for  a  complete  discussion  of  the  design,  construction,  and  oper¬ 
ation  history,  with  selected  plans  and  other  engineering  data 
included  in  Appendix  B. 

i .  Normal  Operation  Procedures 

There  are  no  written  operation  and  maintenance  pro¬ 
cedures  for  the  dam.  The  dam  site  is  visited  periodically,  but 
this  is  mainly  for  maintenance  to  the  recreational  area  at 
the  dam  site. 

Reportedly  the  outlet  works  are  not  operated  during 
the  year.  At  the  present  time  the  service  spillway  crest  is 
set  at  EL  1358  (stop  planks  in  upstream  weir  are  in-place) 
and  the  slide  gate  on  the  drain  port  is  closed. 

Refer  to  Section  4  of  this  report  for  a  complete  dis¬ 
cussion  of  operation  and  maintenance  procedures. 

1.3  Pertinent  Data 


a.  Drainage  Area 

1)  Location  -  South-central  Vermont  in  the  Green 

Mountains. 

2)  River  Basin  -  Mill  Brook  to  Winhall  River,  then  to 

West  River,  then  to  Connecticut  River 

3)  Shape  -  Roughly  rectangular,  5  miles  by  2  miles. 

4)  Area  -  9.98  square  miles,  or  6385  acres. 

5)  Topography  -  Wooded  slopes  varying  from  2%  to  20% 

slope.  Elevations  vary  from  EL  1358 
to  EL  3260. 

b.  Discharge  at  Dam  Site  (cfs) 

1)  Outlet  Works 

Drain  port,  2  feet  by  2  feet,  invert  at  EL  1338, 
gate  normally  closed,  discharge  capacity  about 
98  cfs  at  top  of  dam  EL  1365. 

2)  Maximum  Known  Flood  -  Unknown. 
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bend  just  upstream  of  the  structures.  Total  economic  loss  is 
judged  appreciable.  Loss  of  a  few  lives  is  judged  possible.  The 
dam  failure  analysis  is  developed  in  Section  5.5  of  this  report. 

e .  Ownership 

Since  its  construction,  the  dam  and  pond  have  been  and 
are  still  owned  by: 

Vermont  Fish  and  Game  Department 

Agency  of  Environmental  Conservation 

79  River  Street  -  State  Office  Building 

Montpelier,  Vermont  05602 

Attention:  Edward  F.  Kehoe,  Commissioner 

(802)  828-3371 

It  is  not  known  how  much  of  the  watershed,  if  any,  is 
owned  by  the  State  of  Vermont. 

f .  Operator 

No  one  is  specifically  responsible  for  the  day  to  day 
operation  of  the  dam.  However,  the  Owner's  representative  and 
contact  is: 

John  Guilmette,  Facilities  Engineer 

Agency  of  Environmental  Conservation 

Department  of  Water  Resources  &  Environmental  Engineering 

State  Office  Building 

Montpelier,  Vermont  05602 

(802)  828-3361 

g.  Purpose  of  Dam 

The  dam  was  originally  constructed  for  the  Vermont  Fish 
and  Game  Department  to  impound  water  for  a  public  fishing  impound¬ 
ment.  Gale  Meadows  Pond  is  still  used  for  this  purpose. 

h.  Design  and  Construction  History 

The  dam  was  constructed  in  1965  for  the  Vermont  Fish 
and  Game  Department.  The  designer  was  Haley  and  Ward  Engineers, 
Inc.,  25  Fox  Road,  Waltham,  Massachusetts  02154,  telephone  (617) 
890-3980.  Data  obtained  from  the  designer  can  be  found  in  Appen¬ 
dices  B2  and  B3.  The  construction  contractor  for  the  original 
construction  is  not  known. 

Inspection  reports  as  early  as  1972  note  erosion 
damage  to  the  discharge  channel  of  the  emergency  spillway  which 
became  progressively  worse.  In  October  of  1977  the  spillway  dis¬ 
charge  channel  was  repaired  under  the  direction  of  an  engineer 
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service  bridge  with  the  upstream  slope  of  the  dam  toward  the 
left  side  of  the  embankment.  A  vertical  concrete  transition 
drops  20  feet  into  a  closed  5-foot  diameter  concrete  outlet 
conduit  about  180  feet  long  through  the  dam  which  discharges 
into  Mill  Brook. 

The  upstream  side  of  the  drop  inlet  spillway  weir 
can  be  lowered  about  4  feet  by  removing  the  stop  planks  which 
are  normally  left  in  place.  This  lowers  the  weir  crest  to  EL 
1354  and  reduces  the  total  weir  length  to  about  7.5  feet.  The 
entire  service  spillway  weir  is  protected  from  debris  by  a  trash 
rack.  On  the  upstream  side  of  the  control  structure  is  a  2  foot 
square  drain  port  at  EL  1338.  The  drain  port,  normally  closed, 
is  regulated  by  a  slide  gate  with  an  operating  nut  in  a  valve  box 
set  flush  in  the  top  of  the  control  structure. 

The  emergency  overflow  spillway  consists  of  an 
ungated,  excavated  earth  channel  along  the  left  abutment  of  the 
dam  with  a  concrete  weir  control  crest,  at  EL  1360,  having  a 
trapezoidal  opening  120  feet  wide  at  the  bottom  and  about  170 
feet  wide  on  top.  The  spillway  channel  is  grassed  and  sloped 
upward  from  the  pond  toward  the  weir  section.  The  downstream 
channel  is  rock  riprapped  and  narrows  at  the  toe  of  the  dam 
where  it  discharges  into  Mill  Brook. 

2)  Dike 

On  a  bay  at  the  northeastern  end  of  the  pond  there 
is  a  saddle  dike.  This  dike  is  a  compacted  earth  embankment  about 
150  feet  long  by  about  6  feet  high.  The  dike  has  side  slopes  of 
about  2H:1V  and  a  top  width  of  6  feet.  The  side  slopes  are  covered 
with  grass,  brush,  and  small  trees. 

c.  Size  Classification 

In  accordance  with  recommended  guidelines  (Reference  1), 
Gale  Meadows  Dam  is  classified  as  INTERMEDIATE  in  size  because  its 
maximum  storage  capacity  at  top  of  dam  is  2942  acre-feet  (within  the 
1000  to  50,000  acre-foot  range).  The  maximum  hydraulic  height  of 
the  dam  is  30  feet. 

d.  Hazard  Classification 

In  accordance  with  recommended  guidelines  (References  1 
and  18)  involving  loss  of  life  and  economic  loss,  Gale  Meadows  Dam 
is  classified  as  having  a  SIGNIFICANT  hazard  potential.  The  dam 
is  located  in  a  predominantly  rural  or  agricultural  area.  However, 
the  increase  in  flow  due  to  a  dam  failure  would  increase  damage 
to  a  Town  highway  bridge  and  the  road  on  either  side,  damage  a 
portion  of  State  Route  100,  and  damage  or  destroy  one  house  and 
barn  and  a  house  trailer  next  to  State  Route  100  due  to  the  large 
flow  of  water  at  about  22  fps  going  out-of-channel  at  a  stream 


County  about  2  miles  northwest  of  the  community  of  Rawsonville. 
The  dam  at  its  maximum  section  is  at  Latitude  43  degrees  -  10.1 
minutes  North,  Longitude  72  degrees  -  51.8  minutes  West.  There 
is  also  a  saddle  dike  on  the  impoundment  located  at  Latitude 
43  degrees  -  10.6  minutes  North,  Longitude  72  degrees  -  52.0 
minutes  West.  The  dike  and  most  of  the  impoundment  are  in  the 
Town  of  Winhall,  Bennington  County. 


Access  to  the  dam  is  from  State  Route  30  to  the  south 
at  Bondville  and  then  via  a  Town  road  (see  Drainage  Area  Map, 
Appendix  D-l) . 

The  popular  name  of  the  dam  is  the  same  as  its  official 
name,  Gale  Meadows  Dam.  The  name  of  the  impoundment  is  Gale 
Meadows  Pond.  The  pond  is  aligned  along  a  north  -  south  axis 
with  the  dam  located  on  a  bay  of  the  pond  at  the  southeastern  end 
The  dike  is  located  on  a  bay  at  the  northeastern  end  of  the  pond. 

The  dam  is  built  across  Mill  Brook,  a  tributary  of  the 
Winhall  River.  About  8500  feet  downstream  from  the  dam,  Mill 
Brook  runs  near  a  house  and  barn  and  a  house  trailer  and  then 
passes  under  Vermont  State  Route  100.  The  nearest  downstream 
community  is  Rawsonville,  population  estimated  at  50,  located 
about  2  miles  downstream  from  the  dam  near  the  confluence  of  Mill 
Brook  and  the  Winhall  River.  Rawsonville  is  not  an  incorporated 
village,  but  is  simply  a  grouping  of  some  houses  and  other  struc¬ 
tures  in  the  Township  of  Jamaica,  Windham  County. 

b.  Description  of  Dam  and  Appurtenances 
'  1)  Dam 

Gale  Meadows  Dam  is  a  rolled  and  compacted  earth 
embankment  composed  of  glacial  till  with  a  clay  core.  The  dam 
has  a  drop  inlet  service  spillway  and  an  emergency  overflow 
spillway  with  a  concrete  weir  crest  at  the  left  abutment  of  the 
dam.  The  grass  and  brush-covered  embankment  is  about  300  feet 
long  (including  the  emergency  spillway)  by  about  30  feet  high. 

The  upstream  and  downstream  slopes  are  about  3H:1V.  The  upstream 
slope  of  the  dam  is  covered  with  rock  riprap  at  the  normal  water 
surface,  EL  1358.  The  top  width  of  the  dam  is  about  25  feet. 

The  dam  has  a  clay  core  about  5  feet  wide  at  the 
top  and  6  feet  wide  at  the  bottom  of  the  cutoff.  The  cutoff  is 
compacted  earth  fill  around  the  bottom  of  the  clay  core.  The 
cutoff  trench  is  5  feet  deep  by  10  feet  wide  into  the  dam  foun¬ 
dation,  which  is  glacial  till. 

The  drop  inlet  service  spillway  consists  of  a 
straight  weir  crest,  at  EL  1358,  on  4  sides  of  a  rectangular 
concrete  spillway  structure  (27  feet  total  effective  crest 
length)  located  about  50  feet  upstream  of  and  connected  via  a 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  GALE  MEADOWS  DAM,  ID  NO.  VT  00115 
GALE  MEADOWS  DIKE,  ID  NO.  VT  00274 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
August  8,  1972,  authorized  the  Secretary  of  the  Army  through 
the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  res¬ 
ponsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Gordon  E.  Ainsworth  and  Associates,  Inc., 
has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization 
and  notice  to  proceed  was  issued  to  Gordon  E.  Ainsworth  and 
Associates,  Inc.,  under  a  letter  from  William  E.  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0012 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

2)  Encourage  and  assist  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
Federal  dams. 

3)  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location 


Referring  to  the  Location  and  Vicinity  Maps  at  the 
beginning  of  this  report,  Gale  Meadows  Dam  is  located  in  south- 
central  Vermont,  just  inside  the  Town  of  Londonderry,  Windham 
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APPROX.  SCALE  IN  MILES 
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2)  Emergency  Spillwa 
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a)  Type  -  Broad-crested  free  overflow  with  a 

concrete  weir  control  section  having 
a  trapezoidal  opening  about  170  feet 
long  at  top  of  dam. 

b)  Length  of  Weir  -  120  feet. 

c)  Crest  Elevation  -  w/o  flashboards  1360 

-  with  flashboards  N/A 

d)  Gates  -  None. 

e)  Upstream  Channel  -  Grassed  approach  section  15 

feet  long  sloping  up  toward 
spillway  weir. 

f)  Downstream  Channel  -  About  a  230-foot  long  channel 

founded  on  a  glacial  till 
curving  down  left  abutment 
and  narrowing  as  it  discharge 
into  Mill  Brook.  Channel  bot 
tom  and  side  slopes  are  paved 
with  rock  riprap. 

g)  General  -  No  Comment, 
j .  Regulating  Outlets 

1)  Drain  Port 


a)  Invert  -  EL  1338. 

b)  Size  -  2-foot  by  2-foot  square. 

c)  Description  -  Square  port  in  bottom  of  upstream 

wall  of  control  structure  dis¬ 
charging  into  spillway  outlet 
conduit . 

d)  Control  Mechanism  -  Sluice  gate  with  operating 

nut  on  top  of  control  struc¬ 
ture  . 

e)  Other  -  No  Comment. 


I 


1-9 


1-56 

r 


SECTION  2 


8 


D 


ENGINEERING  DATA 


2.1  Design  Data 

The  dam  was  designed  between  1962  and  1964  by  Haley  and 
Ward  Engineers,  Inc.,  25  Fox  Road,  Waltham,  Massachusetts  02154, 
telephone  (617)  890-3980. 

The  dam  and  reservoir  were  part  of  the  design  for  an  entire 
fishing  recreational  area,  which  also  included  access  roads  to 
the  site.  The  Owner  has  a  complete  set  of  prints  of  the  design/ 
construction  drawings.  Sheets  pertinent  to  the  dam  and  dike  are 
reproduced  at  reduced  scale  in  Appendix  B2.  Also  included  in 
Appendix  B3  are  some  of  the  design  calculations  for  the  two 
spillways,  as  well  as  construction  specifications. 

2.2  Construction  Data 


a.  Initial  Construction 


The  dam  and  dike  were  constructed  in  1965.  The  original 
contractor  for  the  dam  and  dike  is  unknown.  On  Appendices  B3-29 
and  B3-30  there  a:e  photographs  of  the  reservoir,  embankment,  and 
outlet  construction  work  performed  in  1965.  No  other  records 
of  the  actual  construction  of  the  dam  and  appurtenances  are 
known . 

b.  Modifications 


There  are  no  records  of  any  modifications  to  the  dam. 


c.  Repairs  and  Maintenance 

The  only  major  repairs  to  the  dam  and  appurtenances 
since  its  construction  were  the  repair  of  the  emergency  spillway 
discharge  channel  and  the  replacement  of  the  trash  racks. 

Inspection  reports  from  November  1972  to  June  1977 
indicate  erosion  of  the  emergency  spillway  discharge  channel  (see 
reports  starting  on  Appendix  B3-32).  In  October,  1977  the  erosion 
damage  was  repaired  with  rock  riprap  and  the  discharge  channel 
was  regraded.  The  repair  work  was  supervised  by  the  Vermont  Fish 
and  Game  Department.  The  construction  contractor  for  the  repair 
work  was  Sailor  Brothers,  Inc.,  whose  address  is  unknown. 


;  3672 


An  inspection  report  on  July  13,  1977  (see  Appendix 
B3-39)  indicated  that  the  trash  rack  of  the  outlet  structure 
was  in  extremely  poor  condition.  In  October  19/7  construction 
details  for  new  trash  racks  were  prepared  by  the  Vermont  Fish 
and  Game  Department.  It  is  believed  that  they  were  installed 
in  1978.  It  is  not  known  who  performed  this  repair  work. 
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No  other  records  of  past  repair  and  maintenance  are 
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d.  Pending  Remedial  Work 

The  Owner  has  no  plans  for  any  pending  remedial  work. 
2. 3  Operation  Data 

a.  Inspections 


Several  inspection  reports,  including  a  Federal  Disaster 
Assistance  Administration  Damage  Survey  report,  were  found,  and 
all  are  included  in  Appendix  B3.  The  first  two  inspection  reports 
were  by  Donald  H.  Spies  and  are  dated  November  17,  1972  and 
September  29,  1975  (see  Appendices  B3-32  and  B3-33) .  In  these 
reports  it  is  noted  that  seepage  is  occurring  at  the  interface  of 
the  right  abutment  of  the  dam  and  the  valley  wall.  Also,  seepage 
was  noted  along  the  right  wingwall  of  the  outlet  conduit  from  the 
service  spillway.  Both  of  these  reports  contain  comments  on 
erosion  damage  to  the  emergency  spillway  discharge  channel.  Also, 
heavy  brush  growth  and  debris  is  noted  in  the  emergency  spillway 
channel. 


An  inspection  report  dated  August  23,  1976  by  Donald  H. 
Spies  (see  Appendices  B3-34  to  B3-35)  contains  more  comments  on 
continued  erosion  of  the  emergency  spillway  discharge  channel. 
Brush  growth  and  debris  still  clogged  the  emergency  spillway 
discharge  channel  at  this  time  and  debris  build-up  around  the 
service  spillway  weir  was  noted.  Seepage  at  the  right  abutment 
was  about  the  same,  but  seepage  at  the  outlet  conduit  wingwall 
had  stopped.  Seepage  was  also  noted  from  the  eroded  area  between 
the  service  spillway  outlet  structure  and  the  emergency  spillway 
discharge  channel. 

The  fourth  inspection  report  (see  Appendix  B3-36) 
dated  September  14,  1976,  was  a  Federal  Damage  Survey  Report. 

It  described  the  erosion  of  the  emergency  spillway  discharge 
channel  and  the  cost  for  its  repair.  It  also  contained  sketches 
of  the  eroded  areas  of  the  emergency  spillway  discharge  channel 
(see  Appendices  B3-37  and  B3-38) . 

The  fifth  inspection  report,  dated  July  13,  1977,  by 
Donald  H.  Spies  (see  Appendix  B3-39)  described  the  dam  as 
"in  the  same  condition  as  it  was  last  fall,  except  that  there 
did  not  appear  to  be  any  seepage  through  the  bluff  in  the 
emergency  spillway."  Also  in  this  report  it  was  stated  that 
the  trash  rack  to  the  service  spillway  had  been  rendered  use¬ 
less  and  needed  to  be  replaced. 
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The  sixth  inspection  report  on  the  dam,  dated  October 
31,  1977,  was  also  by  Donald  H.  Spies  (see  Appendices  B3-46  to 
B3-47)  and  concerns  an  inspection  of  repairs  to  the  emergency 
spillway  discharge  channel.  This  report  contains  a  discussion 
of  the  repair  work  as  observed  by  a  Vermont  Fish  and  Game  Depart¬ 
ment  Engineer  as  well  as  the  finished  work  as  observed  by  Mr.  Spies 

The  seventh  and  last  inspection  report  on  the  dam  was 
by  A.  Peter  Barranco,  Jr.,  dated  May  22,  1979  (see  Appendices  B3- 
48  to  B3-56) .  In  this  report  it  was  indicated  that  the  dam  was  in 
good  shape,  except  for  some  brush  and  tree  growth  on  the  slopes 
and  in  the  emergency  spillway  discharge  channel.  It  is  also  noted 
in  the  report  that  the  only  seepage  from  the  dam  was  occurring  near 
the  downstream  end  of  the  service  spillway  outlet  conduit. 

b.  Performance  Observations 

Other  than  the  observations  on  seepage  and  erosion  made 
in  the  various  inspection  reports  (see  Appendix  B3) ,  there  are 
no  other  known  records  of  performance  observations.  There  is 
no  instrumentation  in  the  dam. 

c.  Water  Levels  and  Discharges 

There  are  no  known  records  of  routine  water  levels  and 
discharges  from  the  dam. 

d.  Past  Floods 

There  are  no  known  records  of  past  floods  at  the  dam. 

e .  Previous  Failures 

There  are  no  known  previous  failures  of  the  dam. 

2.4  Evaluation 

a.  Availability 

As  listed  on  Appendix  Bl,  various  engineering  data 
and  records  are  available  in  the  files  of  the  Owner,  the  Designer, 
and  of  the  Dam  Safety  Engineer  of  the  Vermont  Department  of  Water 
Resources.  This  data  was  reviewed,  and  copies  of  the  records 
significant  to  the  dam  are  included  in  chronological  order  in 
Appendices  B2  and  B3.  Discussion  of  the  data  starts  at  the  be¬ 
ginning  of  Section  2  of  this  report. 


Available  data  consisted  of  the  design/construction 
drawings,  some  design  calculations,  construction  specifications, 
construction  photographs,  and  seven  inspection  reports.  Such  data 


as  the  complete  design  calculations,  record  drawings,  data  on 
the  foundation  and  embankment  soils,  and  operation  and  perfor¬ 
mance  data  were  not  available.  The  lack  of  such  in-depth  en¬ 
gineering  data  does  not  permit  a  comprehensive  review.  Therefore 
the  adequacy  of  this  dam  could  not  be  assessed  with  respect  to 
reviewing  design,  construction,  and  operation  data. 

c.  Validity 


Based  on  field  observation  and  checking,  the  data 
available  appears  to  be  valid.  The  only  discrepancy  noted  is 
in  the  length  of  the  spillway  outlet  conduit.  On  one  design/ 
construction  drawing  (see  Appendix  B2-2)  the  length  of  the  spill¬ 
way  outlet  conduit  scales  about  180  feet.  On  another  (see  Appen¬ 
dix  B2-3)  the  length  of  the  conduit  is  dimensioned  as  171.5  feet. 
The  length  of  the  conduit  was  not  field  checked  due  to  the 
amount  of  water  flowing  in  the  conduit.  However,  180  feet  has 
been  used  as  the  length  throughout  this  report. 


SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings 

a.  General 


Gale  Meadows  Dam  was  inspected  on  November  19,  1979. 
The  inspection  party  (see  Appendix  A-l)  was  accompanied  by  Mr. 
John  Guilmette,  Facilities  Engineer,  who  represented  the  Owner. 
Also  present  was  Mr.  Pe  :er  Barranco,  Jr.,  Dam  Safety  Engineer  of 
the  Vermont  Department  of  Water  Resources.  The  weather  was 
sunny  and  the  temperature  varied  between  45°  F  in  the  morning 
to  68°  F  at  noon.  The  water  surface  was  at  elevation  1358.2,  or 
about  0.2  of  a  foot  over  the  service  spillway  crest.  The  Visual 
Inspection  Checklist  is  included  as  Appendix  A,  while  selected 
photos  taken  during  the  inspection  are  included  in  Appendix  C. 
Appendix  C-l  is  a  photo  index  map.  The  Overview  Photo  at  the 
beginning  of  the  report  as  well  as  several  of  the  photos  in  Ap¬ 
pendix  C  are  aerial  photos  taken  from  a  helicopter  on  November 
30,  1979. 


b.  Dam  and  Dike 
1)  Dam 

Photo  C-2A  shows  the  upstream  face  of  the  dam  from 
the  left  side.  Photo  C-2B  shows  the  same  face  from  the  right  side. 
The  emergency  spillway  through  the  left  abutment  is  seen  in  the 
background.  Substantial  brush  has  grown  up  on  the  downstream  side 
of  the  spillway  weir. 

The  downstream  slope  is  shown  in  Photo  C-3A,  which 
is  taken  from  the  right  abutment  near  the  toe.  The  emergency  spill 
way  channel  passes  behind  the  evergreen  trees  at  the  right  in  the 
photograph.  A  view  of  the  crest  from  the  left  end  is  shown  in 
Photo  C-3B. 


Seeps  were  observed  near  the  downstream  toe  in  two 
locations.  Photo  C-4A  shows  the  right  wingwall  of  the  outlet  struc 
ture.  To  the  left  of  the  wingwall  in  the  photo,  one  can  see  seep¬ 
age  which  has  stained  the  dumped  rock  with  a  rusty-colored  coating. 
On  the  day  of  inspection  this  seep  was  flowing  clear  water  at 
about  10  gpm.  The  top  of  the  seep  was  about  3.5  ft  in  elevation 
above  the  toeline.  A  close-up  view  of  the  flowing  water  is  shown 
in  Photo  C-4B.  This  seep  has  been  observed  during  past  inspections 
In  one  inspection  report  by  D.  H.  Spies,  August  19,  1976  (see  Ap¬ 
pendix  B3-34) ,  it  was  noted  that  this  seep  had  ceased. 

At  the  downstream  end  of  the  right  abutment  contact 
line  a  second  seep  was  observed,  flowing  clear  at  a  rate  of  3  to 
5  gpm.  The  top  of  the  seep  was  about  5  ft  above  the  toeline.  A 


view  of  the  seep  looking  upstream  is  shown  in  Photo  C-5A.  The 
bottom  of  the  rule  is  at  the  top  of  the  seep.  This  seep  was  men¬ 
tioned  in  several  previous  inspection  reports,  starting  in  1972. 

The  elevation  of  the  top  of  the  seep  has  been  as  high  as  10  ft 
above  the  toeline,  according  to  these  reports. 

Significant  erosion  has  occurred  in  the  natural 
ground  to  the  left  of  the  outlet  structure,  i.e.,  between  the  out¬ 
let  structure  and  the  discharge  channel  of  the  emergency  spillway. 

A  view  of  this  zone,  looking  upstream  toward  the  right  side  of  the 
dam,  is  shown  in  Photo  C-5B.  The  downstream  end  of  the  spillway 
discharge  channel  is  shown  in  the  right  foreground  and  the  eroded 
natural  ground  is  shown  approximately  in  the  center  of  Photo  C-5B. 
Considerable  evidence  of  past  seepage  from  these  steep  eroded 
faces  was  evident.  The  root  system  is  thoroughly  undermined  and 
is  holding  the  surface  in  place.  It  may  be  noted  from  the  photo¬ 
graph  that  downhill  creep  is  occurring,  since  several  trees  are 
bowed  near  their  trunks.  In  the  inspection  of  August  19,  1976  by 
D.  H.  Spies  (see  Appendix  B3-34) ,  it  was  noted  that  seepage  from 
these  eroded  "cliffs"  was  enough  to  keep  the  zone  wet,  but  that 
there  was  no  visible  flow.  This  condition  also  existed  during 
the  present  inspection. 

There  is  some  brush  now  growing  on  both  slopes  of 
the  dam.  Tree  stumps  up  to  3-in.  size  were  found  on  the  downstream 
side.  The  brush  on  the  upstream  side  is  taking  root  in  the  riprap. 

The  riprap  appears  to  be  in  good  condition.  There 
is  minor  evidence  of  wave-cutting  at  the  reservoir  shoreline. 

'  2)  Dike 

Photo  C-6A  is  an  aerial  overview  of  the  saddle  dike 
on  the  northeastern  part  of  the  reservoir.  Photo  C-6B  shows  the 
dike  from  a  point  just  downstream  from  the  right  abutment.  The 
dike  is  covered  with  brush  and  low  trees  on  both  slopes.  Alders 
to  15-ft-high  have  taken  root  in  the  dumped  rock  on  the  upstream 
slope.  The  surface  of  the  upstream  slope  is  irregular  on  the 
scale  of  +  1  ft,  possibly  due  to  frost  action. 

In  Photo  C-6B  a  wet  zone  is  seen  downstream  from 
the  dike.  Based  on  the  USGS  topographic  map  that  was  prepared 
before  the  dike  was  built,  it  appears  that  this  zone  was  swampy 
previously.  On  the  day  of  inspection  the  head  differential 
across  the  dike  was  about  2  ft. 

The  slopes  of  the  dike  were  measured  with  a  hand 
level  and  rule  and  found  to  be  2H:1V,  rather  than  3H:1V  as  shown 
on  the  design  drawings  (see  Appendix  B2-3). 


c. 


Appurtenant  Structures 


1)  Drop  Inlet  Service  Spillway  and  Control  Tower 

The  drop  inlet  service  spillway  (or  intake  structure) 
and  control  tower  are  one  and  the  same  concrete  structure  located 
upstream  of  the  left  side  of  the  embankment  portion  of  the  dam 
(see  Overview  Photo) .  The  service  spillway  is  a  rectangular  con¬ 
crete  structure  surrounded  by  water  with  weir  crest  and  trash  racks 
on  all  four  sides  (see  Photos  C-7A  and  C-7B) .  The  inspection  check¬ 
list  for  the  service  spillway  (intake  structure)  is  on  Appendix  A-4. 
The  inspection  checklist  for  the  control  tower  is  on  Appendix  A-5. 
Only  the  upper  parts  of  the  outside  and  inside  of  the  service  spill¬ 
way  and  control  tower  were  inspected.  The  lower  parts  of  the  struc¬ 
ture  were  submerged. 

From  what  was  readily  visible,  the  service  spillway 
structure  and  its  steel  trash  racks  are  in  good  to  excellent  con¬ 
dition.  As  seen  in  Photo  C-7B,  some  small  sticks  had  collected 
against  the  trash  racks  but  were  not  causing  any  significant  flow 
obstruction.  There  was  some  erosion  of  the  concrete  at  the  sides 
of  the  weirs  and  on  the  inside  walls  but  it  was  of  a  minor  nature. 

No  cracks  or  leaks  were  observed  in  the  service  spillway  and  con¬ 
trol  tower  structure. 

On  top  of  the  control  tower  there  is  a  2-inch  square 
operating  nut  in  a  valve  box  set  flush  with  the  concrete  (visible 
at  the  upper  right  corner  of  Photo  C-7B) ,  which  operates  a  slide 
gate  over  the  drain  port  in  the  bottom  upstream  part  of  the  control 
tower  structure.  The  operation  of  this  operating  nut  was  not  checked 
because  a  valve  wrench  was  not  available.  The  operating  nut  appeared 
to  be  in  good,  serviceable  condition.  At  the  time  of  inspection  the 
drain  port  slide  gate  was  fully  closed. 

The  railing  on  top  of  the  control  tower  was  in 
excellent  condition  (see  Photo  C-7A). 

2)  Service  Bridge 

The  service  bridge  is  a  wood-decked  walkway  suppor¬ 
ted  on  open  web  beams  spanning  about  50  feet  from  a  point  about  4 
feet  below  the  top  of  dam  to  a  seat  on  the  service  spillway  and 
control  tower  structure  (see  Photo  C-7A).  The  inspection  check¬ 
list  is  on  Appendix  A-9. 

The  concrete  seats  for  the  service  bridge  were  in 
good  condition  as  was  the  bridge  structure  itself.  All  of  the 
wooden  deck  planking  appeared  solid  and  was  in  fair  condition. 

The  deck  planking  appeared  to  be  bare  wood  and  the  steel  portions 
of  the  bridge  needed  painting. 


3)  Outlet  Transition  and  Conduit 


The  outlet  transition  and  conduit  consists  of  a 
20  foot  deep  rectangular  vertical  concrete  box  section  from  the 
drop  inlet  weir  crest  with  a  5-foot  diameter  concrete  outlet  con¬ 
duit  at  the  bottom.  This  conduit  is  about  180  feet  long,  passes 
through  the  dam,  and  discharges  into  Mill  Brook  at  the  downstream 
toe.  According  to  the  construction  photographs  on  Appendix  B3-29, 
there  are  anti-seepage  collars  along  the  length  of  this  precast 
concrete  conduit.  The  outlet  conduit  was  not  inspected,  because 
of  poor  access  and  because  of  the  amount  and  velocity  of  flow. 

4)  Outlet  Structure 

The  outlet  structure  consists  of  a  concrete  headwall 
with  wingwalls  for  the  5-foot  diameter  outlet  conduit  (see  Photo 
C-8A) .  The  inspection  checklist  is  on  Appendix  A-7.  The  outlet 
structure  was  in  good  to  excellent  condition. 

5)  Emergency  Spillway  and  Discharge  Channel 

The  emergency  overflow  spillway  is  at  the  left 
abutment  of  the  dam  (see  Overview  Photo) .  The  spillway  consists 
of  a  grassed  approach  section  from  the  pond,  a  trapezoidal  control 
section  with  a  concrete  overflow  weir,  and  a  riprapped  discharge 
channel.  The  inspection  checklist  is  on  Appendix  A-8. 

Photos  C-2B  and  C-9A  show  the  emergency  spillway 
approach  channel.  The  grassed  approach  channel  is  in  good  con¬ 
dition. 


Photo  C-9A  shows  the  concrete  overflow  weir  in  the 
trapezoidal  control  section  of  the  emergency  spillway.  The  con¬ 
crete  weir  is  in  good  to  excellent  condition.  It  appears  that 
the  weir  is  bowed  slightly  downstream  at  the  centerline  near  a 
construction  joint.  There  are  six  small  vertical  cracks  through 
the  concrete  weir  section  at  various  places  with  some  minor 
efflorescence.  The  worst  crack  is  15  feet  from  the  right  at  the 
junction  of  the  level  weir  crest  and  sloped  section  (see  Photo 
C-9B) .  There  are  also  logs  and  debris  hung  up  on  the  emergency 
spillway  weir. 


Just  downstream  of  the  spillway  weir  the  discharge 
channel  is  covered  with  small  trees  and  brush  that  are  as  much  as 
10  feet  high  (see  Photo  C-9A). 

The  emergency  spillway  discharge  channel  is  shown 
in  Photo  C-10A.  The  discharge  channel  is  covered  with  quarry-run 
stone  riprap  that  ranges  in  size  from  peastone  up  to  2  ft  (say 
about  600  to  800  lb).  The  major  portion  of  this  stone  seems  to 
be  in  the  size  range  from  3  to  8  in. 


t 


■A3 


I 


m 


i 


I 


■ 


134 


A  3-  to  4-ft-deep  gully  has  been  eroded  in  the 
channel  at  a  point  about  120  ft  downstream  from  the  weir,  where 
the  slope  steepens.  A  view  looking  upstream  at  the  gully  is 
shown  in  Photo  C-10B.  A  bar  of  the  quarry-run  stone  has  formed 
immediately  downstream,  as  shown  in  Photo  C-11A.  Stones  as  large 
as  8  in.  size  apparently  have  been  displaced  by  past  discharges 
through  the  emergency  spillway. 

d.  Reservoir  Area 


There  does  not  appear  to  be  excessive  reservoir  sedi¬ 
mentation.  No  potential  landslide  areas  were  noted  around  the 
reservoir.  Also,  there  does  not  appear  to  be  any  potential 
hazard  due  to  backwater  flooding  of  the  reservoir,  even  at  the 
location  of  the  dike.  No  features  were  observed  that  might  cause 
excessive  alteration  of  the  drainage  area  or  increased  inflow. 

e.  Downstream  Channel 


The  downstream  channel  is  a  continuation  of  Mill  Brook 
starting  from  the  outlet  structure  (see  Overview  Photo) .  From 
the  outlet  structure  to  where  the  brook  joins  the  Winhall  River, 
a  distance  of  about  1.7  miles,  Mill  Brook  is  a  somewhat  rocky,  some¬ 
times  steep  channel  that  is  heavily  wooded  along  both  sides.  For 
a  map  of  the  downstream  channel,  refer  to  the  Drainage  Area  Map, 
Appendix  D-l,  which  also  indexes  photos  that  cover  the  downstream 
area.  Photo  C-11B  is  an  aerial  overview  of  the  reservoir  and 
dam  looking  downstream. 

About  0.2  miles  downstream  from  the  dam  (Sta.  10+00) 

Mill  Brook  passes  under  a  wood-decked  bridge  that  is  part  of  an 
unpaved  Town  road  (see  Photo  C-12A). 

About  1.6  miles  downstream  (Sta  85+00)  the  brook  passes 
by  a  house  and  barn  and  a  house  trailer  which  are  close  to  the 
stream  (see  Photos  C-13A  and  C-13B) .  There  is  a  ponding  area  in 
the  stream  at  this  point  created  by  a  small  dam  (see  Photo  C-12B) . 
Just  downstream  of  Sta  85+00  the  brook  passes  under  an  abandoned 
bridge  and  then  under  a  bridge  for  Vermont  State  Route  100  (for¬ 
merly  State  Route  8) . 

3.2  Evaluation 


The  seeps  that  were  observed  during  this  inspection  and  past 
inspections  to  the  right  of  the  outlet  structure  and  at  the  down¬ 
stream  right  abutment  contact  line  apparently  vary  in  volume  with 
time.  There  is  no  current  evidence  that  these  seeps  are  becoming 
more  or  less  severe,  nor  is  there  any  evidence  that  soil  fines  are 
being  displaced.  It  is  possible  that  the  seep  near  the  outlet 
structure  is  due  to  leakage  along  the  channel  that  was  cut  in  the 
right  abutment  for  the  conduit.  The  seep  at  the  contact  line  may 
be  due  to  flow  through  the  abutment.  These  seeps  should  be  mon¬ 
itored  quantitatively  so  that  a  record  of  their  behavior  is 
obtained . 
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The  brush  and  trees  on  the  dam  and  dike  should  be  cut  and 
removed  annually . 

The  stone  that  covers  the  emergency  spillway  discharge  channel 
particularly  in  the  zone  where  the  slope  steepens,  apparently  are 
too  small  to  resist  high  flows.  This  channel-covering  material 
should  be  evaluated  to  determine  whether  larger  sizes  are  necessary 

The  eroded  banks  in  the  natural  ground  between  the  downstream 
toe  and  the  downstream  end  of  the  emergency  spillway  discharge 
channel  should  be  cleared,  shaped,  and  protected  against  erosion. 

The  debris  on  the  emergency  spillway  weir  should  be  removed. 
Also,  the  brush  and  small  trees  in  the  discharge  channel  just  down¬ 
stream  of  the  weir  should  be  cut  and  removed. 

The  six  vertical  cracks  in  the  concrete  spillway  weir  are 
minor  and  do  not  threaten  the  integrity  of  the  weir.  However, 
the  cracks  should  be  checked  periodically  for  possible  worsening 
condition. 

The  steel  portions  of  the  service  bridge  should  be  painted 
to  prevent  deterioration. 

The  slide  gate  on  the  drain  port  was  not  operated  because 
a  valve  wrench  was  not  available.  Its  operating  condition  should 
be  checked. 


The  outlet  conduit  and  the  inside  of  the  drop  inlet  were  not 
thoroughly  inspected  because  of  the  amount  of  flowing  water.  They 
should  be  dewatered  to  ascertain  their  condition  as  well. 
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SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4. 1  Operation  Procedures 
a.  General 


Gale  Meadows  Pond  is  used  as  a  public  fishing  impound¬ 
ment.  The  water  level  in  the  pond  is  apparently  allowed  to  vary, 
because  no  attempt  is  made  to  control  outflow  during  the  year. 

At  the  time  of  the  inspection  the  pond  level  was  about  0.2  of  a 
foot  higher  than  the  service  spillway  crest.  The  drain  port  in 
the  control  structure  was  closed  and  the  stop  planks  in  the  up¬ 
stream  portion  of  the  service  spillway  weir  were  in  place. 

The  emergency  spillway  is  ungated  and  wide  open.  Re¬ 
portedly  the  emergency  spillway  operates  during  periods  of  high 
runoff. 

There  are  no  written  operation  procedures  for  the  dam 

and  pond. 

b.  Emergency  Action  Plan  and  Warning  System 

There  is  no  emergency  action  plan  and  warning  system 
in  effect  for  Gale  Meadows  Dam. 

4.2  Maintenance  Procedures 


a.  General 


According  to  the  Owner  maintenance  personnel  visit  the 
site  periodically,  but  these  visits  are  mainly  to  maintain  the 
recreational  facilities  at  the  dam.  It  appears  from  our  in¬ 
spection  that  trees  and  brush  have  not  been  cleared  from  portions 
of  the  emergency  spillway,  from  parts  of  the  dam,  and  from  the 
saddle  dike  in  the  recent  past.  No  written  maintenance  procedures 
exist  for  the  dam  and  pond  and  their  operating  facilities. 

1  b.  Operating  Facilities 

(Covered  under  preceding  Section  4. 2. a  -  General.) 

4.3  Evaluation 


Written  operation  and  maintenance  procedures  for  this  dam 
do  not  exist.  Although  there  have  been  repairs  in  the  past  (e.g., 
repair  of  erosion  in  emergency  spillway  discharge  channel  and  re¬ 
placement  of  trash  racks) ,  our  visual  inspection  suggests  that  brush 
clearing,  for  instance,  has  been  rather  irregular  and  less  often 
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than  yearly.  Brush  and  small  trees  were  evident  in  the  emergency 
spillway  discharge  channel  just  downstream  of  the  weir  and  on  the 
slopes  of  the  saddle  dike.  There  was  also  some  small  brush  on 
parts  of  both  slopes  of  the  dam.  Effective  operation  and  main¬ 
tenance  procedures  need  to  be  developed  and  implemented  by  the 
Owner  in  order  to  avoid  deterioration  of  the  dam. 

A  warning  system  with  an  emergency  action  plan  needs  to  be 
developed  by  the  Owner  to  ensure  proper  and  timely  action  during 
critical  periods. 


SECTION  5 


EVALUATION  OF  HYDRAULICS  AND  HYDROLOGY 


5.1  General 


Gale  Meadows  Dam  is  shown  on  the  Location  and  Vicinity  Maps 
at  the  beginning  of  this  report  and  on  the  Drainage  Area  Map, 
Appendix  D-l.  The  dam  and  pond  are  located  on  Mill  Creek  in 
south  central  Vermont.  About  9000  feet  downstream  of  the  dam 
Mill  Creek  joins  the  Winhall  River.  The  Winhall  River  then  runs 
easterly  about  2.5  river  miles  to  the  West  River.  The  West  River 
runs  to  the  southeast  and  flows  into  the  Connecticut  River. 

The  total  drainage  area  at  the  dam  is  about  9.98  square 
miles,  of  which  about  0.32  square  miles  (204  acres),  or  about  3%, 
is  actual  reservoir  surface  at  the  service  spillway  crest  ele¬ 
vation.  Being  in  the  southern  foothills  of  the  Green  Mountains, 
the  topography  is  characterized  by  wooded  slopes  averaging  2% 
to  207c  The  elevation  of  the  drainage  area  varies  from  EL  1358 
to  EL  3260. 

5 . 2  Design  Data 


Some  of  the  existing  records  of  the  hydraulic  and  hydrologic 
criteria  used  in  the  original  design  of  the  dam  and  reservoir 
were  obtained  from  the  designer  of  the  dam,  Haley  and  Ward 
Engineers,  Inc.  (see  Appendices  B3-1  to  B3-7).  From  this  data 
it  appears  that  the  design  flood  had  a  peak  inflow  of  5730  cfs 
which  occurred  6  hours  after  the  start  of  the  event.  Other 
hydraulic  design  criteria  available  from  the  designer  were  for 
spillway  designs  which  were  not  used.  This  data  has  not  been 
included  with  this  report.  Other  engineering  data  available 
included  design  drawings  of  the  dam,  contract  documents,  con¬ 
struction  specifications,  construction  photographs,  inspection 
reports,  and  data  concerning  spillway  repairs.  This  data  Is 
discussed  in  Section  2  of  this  report. 

5 . 3  Experience  Data 

As  noted  in  Section  2.3  of  this  report,  there  are  no  known 
records  of  routine  water  levels  and  discharges  or  of  past  floods 
at  the  dam.  Inspection  reports  between  1972  and  1976,  however, 
indicate  the  occurrence  of  storm  events  which  caused  erosion 
damage  to  the  emergency  spillway  discharge  channel.  The  in¬ 
spection  reports  and  the  erosion  damage  to  the  spillway  are 
discussed  in  Sections  2.2  and  2.3  of  this  report. 

According  to  NOAA  Climatological  Data  for  New  England  (Refer¬ 
ences  20  and  21),  the  nearest  climatological  station  is  No.  7617, 
South  Londonderry,  located  at  Latitude  43  degrees  -  11  minutes 
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7.2  Recommendations 


WITHIN  ONE  YEAR,  after  their  receipt  of  this  Phase  I  In:  pection 
Report,  the  Owner  should  engage  a  registered  engineer  qualified  in 
the  design  of  dams  to  do  the  following  work  and  provide  the  con¬ 
sequent  recommendations.  The  Owner  should  implement  those  recom¬ 
mendations  . 


a.  Evaluate  the  design  of  stone  protection  on  the  spillway 
discharge  channel  and  make  the  necessary  recommendations 
for  repairing  the  stone  protection  in  the  channel. 

b.  Layout  and  install  piezometers  and/or  observation  wells 
in  the  core  and  downstream  shell,  and  determine  whether 
any  downstream  drainage  provisions  should  be  installed. 

c.  Install  weirs  to  monitor  the  seep  at  the  right  down¬ 
stream  abutment  contact  line  and  to  the  right  of  the 
outlet  structure.  Monitor  quantity  and  turbidity 
semi-annually  and  evaluate  the  results  as  they  are 
gathered . 

d.  Dewater  the  outlet  conduit  and  the  inside  of  the  drop 
inlet  and  inspect  them. 

7 . 3  Remed i a 1  Measures 

a *  Operation  and  Maintenance  Procedures 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  following  oper¬ 
ation  and  maintenance  procedures: 

1)  Cut  and  remove  annually  all  brush  from  embankment 
slopes  of  the  dam  and  dike  and  from  emergency 
spillway . 

2)  Clear,  reshape,  and  provide  erosion  protection  In 
the  zone  of  natural  ground  between  the  downstream 
toe  and  the  emergency  spillway  discharge  channel. 

3)  Remove  all  debris  from  the  emergency  spillway 
annually . 

4)  Operate  the  drain  port  slide  gate  and  determine 
its  status  and  condition.  Also  provide  for  on¬ 
site  storage  of  the  operating  wrench  for  this 
gate . 

5)  Repaint  the  steel  portions  of  the  service  bridge 
to  prevent  deterioration. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 


Gale  Meadows  Dam  is  in  FAIR  condition.  Problems  include 
erosion  of  the  riprap  in  the  emergency  spillway  discharge  channel; 
a  seep  at  the  right  downstream  abutment  contact  line;  a  seep  at 
the  right  downstream  side  of  the  outlet  conduit;  brush  on  the 
slope  and  in  the  emergency  spillway;  and  erosion  in  the  zone  of 
natural  ground  between  the  downstream  toe  and  the  emergency  spill¬ 
way  discharge  channel. 

The  spillway  is  ADEQUATE  to  pass  the  test  flood  without 
overtopping  the  dam.  In  accordance  with  recommended  guidelines 
of  the  Corps  of  Engineers,  the  dam  is  classified  as  INTERMEDIATE 
in  size  and  as  having  a  SIGNIFICANT  hazard  potential.  Accordingly, 
a  TEST  FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood)  was 
judged  as  appropriate  within  the  recommended  range  of  one-half 
PMF  to  full  PMF.  The  test  flood  does  not  overtop  the  dam,  but 
results  in  a  minimum  freeboard  of  about  0.6  of  a  foot.  Peak  inflow 
for  the  test  flood  is  5720  cfs.  Peak  outflow  is  reduced  by  reser¬ 
voir  routing  to  4410  cfs.  Total  project  discharge  capacity  at  the 
top  of  the  dam  is  due  to  both  the  drop  inlet  service  spillway  and 
the  emergency  overflow  spillway  (drain  port  assumed  closed)  and  is 
equal  to  5300  cfs,  or  120%  of  the  test  flood  peak  outflow. 

b .  Adequacy  of  Information 

This  Phase  I  Inspection  was  based  primarily  on  the 
visual  inspection  and  the  hydraulic  and  hydrologic  computations 
performed,  coupled  with  sound  engineering  judgement.  Available 
data  consisted  of  the  design/construction  drawings,  some  design 
calculations,  construction  specifications,  construction  photographs, 
and  sewer  inspection  reports.  Such  data  as  the  complete  design 
calculations,  record  drawings,  data  on  the  foundation  and  embank¬ 
ment  soils,  and  operation  and  performance  data  were  not  available. 
The  lack  of  such  in-depth  engineering  data  does  not  permit  a  com¬ 
prehensive  review.  Therefore,  the  adequacy  of  the  dam  could  not 
be  assessed  with  respect  to  reviewing  design,  construction,  and 
operation  data. 

c .  Urgency 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  recommendations 
given  in  Section  7.2  and  the  remedial  measures  given  in  Section 

7.3. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

Based  on  visual  observations  the  two  conditions  that  could 
be  indicative  of  future  difficulties  are  the  erosion  gullies  in 
the  emergency  spillway  discharge  channel  and  the  seeps  near  the 
downstream  toe. 

The  stone  cover  on  the  discharge  channel  apparently  has 
been  eroded  due  to  past  flows.  Therefore,  the  sizes  of  this 
stone  should  be  checked  to  determine  what  remedial  measures 
are  needed. 

The  seeps  near  the  downstream  toe  of  the  dam  should  be  mon¬ 
itored,  measuring  both  volume  and  turbidity,  at  least  two  times 
per  year.  This  data  would  enable  a  better  evaluation  of  the 
seriousness  of  the  seeps  during  subsequent  inspections. 

6 . 2  Design  and  Construction  Data 

In  the  design  drawings  a  central  core  of  clay  about  5  feet 
thick  is  shown.  The  shells  on  each  side  are  compacted  fill.  The 
description  given  in  the  specifications  for  these  two  materials 
indicate  that  their  permeabilities  are  nearly  the  same.  The  core 
material  may  have  a  higher  permeability  than  the  shells,  which 
apparently  were  specified  to  be  composed  of  glacial  till.  For 
this  reason,  future  evaluations  of  this  dam,  and  in  particular 
the  evaluation  of  the  seeps  from  the  downstream  side,  should  be 
predicated  on  the  conservative  assumption  that  this  dam  is  ho¬ 
mogeneous  -  not  zoned. 

Piezometers  and/or  observation  wells  should  be  installed  in 
the  core  and  the  downstream  shell  to  determine  the  water  pressure 
distribution  and  to  judge  whether  any  special  drainage  provisions 
should  be  installed  downstream. 

6.3  Post-Construction  Changes 

During  an  inspection  on  October  26,  1977  (see  Appendix  B3- 
46) ,  it  was  noted  that  repairs  had  been  made  to  the  emergency 
spillway  channel  by  placing  quarry-run  stone  on  it.  These  repairs 
were  carried  out  because  of  damage  that  occurred  in  and  prior  to 
1976.  During  the  present  inspection  it  was  noted  that  gullies 
have  formed  in  the  quarry-run  stone  and  that  the  stone  seems  to 
have  been  moved  downstream  during  periods  of  high  flow.  Thus, 
it  appears  that  the  quarry-run  stone  placed  in  1977  was  not 
large  enough  in  the  zone  where  the  gully  formed.  This  stone 
should  be  redesigned  so  that  it  will  withstand  the  test  flood. 
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Winhall  River  has  sufficient  capacity  so  as  not  to  be  adversely 
affected  by  the  flow  due  to  a  breach  of  Gale  Meadows  Dam. 


In  summary,  it  appears  that  increase  in  flow  due  to  a 
failure  of  the  dam  would  result  in  an  increase  in  damage  to  a  Town 
highway  bridge  and  the  road  on  either  side,  damage  to  a  portion 
of  State  Route  100,  and  damage  or  destruction  of  one  house,  a 
barn,  and  a  house  trailer  next  to  State  Route  100  due  to  the  large 
flow  of  water  at  about  22  fps  going  out-of-channel  at  a  stream 
bend  just  upstream  of  the  structures.  The  failure  could  result 
in  the  loss  of  a  few  lives.  Total  economic  loss  is  judged  to 
be  appreciable.  Therefore,  according  to  recommended  guidelines 
of  the  Corps  of  Engineers  (Reference  1) ,  the  dam  is  classified 
as  having  a  significant  hazard  potential. 
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and  are  plotted  on  Appendix  D-l  to  define  the  limit  of  the 
hazard  area,  i.e.,  the  limit  of  flooding  due  to  the  dam  failure. 

The  average  velocity  of  peak  flow  (flow  divided  by 
total  flow  area)  is  also  listed  in  Table  5.2  for  each  downstream 
station  for  both  flow  cases.  For  the  dam  breach  case,  the  flow 
area  calculation  is  shown  on  each  cross  section  plot  starting 
on  Appendix  D-19,  and  consists  of  storage  for  the  channel  reach 
defined  by  the  cross  section  divided  by  reach  length.  The 
channel  storage  was  computed  by  the  HEC-1  DB  program. 

Just  prior  to  the  dam  breach,  outflow  from  the  dam  was 
5300  cfs,  and  flow  at  the  first  section  1000  feet  downstream  was 
about  5.2  feet  deep  at  about  15  fps.  After  the  breach,  peak  out¬ 
flow  from  the  dam  increases  about  2.8  times  to  14,700  cfs.  This 
causes  flow  at  Sta  10+00  to  increase  about  2.8  times  to  14,700  cfs, 
and  the  water  surface  to  rise  from  5.2  to  8.4  feet  deep,  an  in¬ 
crease  of  3.2  feet,  which  floods  an  area  about  170  feet  wide. 
Velocity  increases  about  1.3  times  to  19  fps. 

At  Sta  10+00,  Mill  Brook  is  crossed  by  a  dirt  road. 

The  bridge  over  the  brook  at  this  point  is  a  wood-decked  struc¬ 
ture  with  concrete  abutments  (see  Photo  C-12A) .  The  bridge  open¬ 
ing  is  about  10  feet  high  by  20  feet  wide  and  can  pass  about  2300 
cfs  (modeled  as  an  orifice  with  6  feet  of  head  over  its  center- 
line  due  to  water  level  with  road).  Thus,  in  both  the  prior  flow 
and  the  dam  breach  condition  this  bridge  cannot  pass  the  flows  of 
5300  and  14,700  cfs  respectively  and  would  probably  be  damaged 
or  destroyed  along  with  the  road  approaches. 

At  Sta  85+00  near  2  houses,  a  barn,  a  house  trailer, 
and  State  Route  100  (formerly  State  Route  8,  see  Photos  C-12B, 

C-13A  and  C-13B)  peak  flow  increases  about  2.5  times  to  14,400 
cfs  after  the  breach.  This  causes  water  to  rise  from  5.0  to  7.8 
feet  deep,  an  increase  of  2.8  feet.  Velocity  increases  slightly 
from  19  fps  to  22  fps.  Ground  at  the  structures  is  estimated  at 
EL  1140  with  the  first  floors  estimated  to  be  slightly  higher. 

While  the  structures  at  Sta  85+00  are  well  above  the  channel 
it  appears  that  a  large  portion  of  the  breach  flow  would  leave 
the  shallow  channel  on  the  right  side  just  upstream  of  Sta  85+00 
due  to  a  bend  at  the  top  of  the  rock  channel  visible  in  Photo 
C-12B.  Upon  leaving  the  channel  this  flow  would  flood  one  of  the 
houses,  the  barn,  and  the  house  trailer  (see  Photos  C-13A  and 
C-13B) .  Due  to  the  amount  and  velocity  of  this  out-of-channel 
flow  these  structures  would  be  damaged  or  destroyed  and  the 
loss  of  a  few  lives  could  occur.  This  flow  would  also  probably 
damage  a  portion  of  State  Route  100  just  downstream  of  the 
house  trailer  (see  Photo  C-13B)  and  then  would  return  to  the 
stream  channel  below  this  road. 

The  routing  was  not  carried  out  any  further  downstream 
because  there  are  no  structures  near  Mill  Brook  from  Sta  85+00 
down  to  where  it  joins  the  Winhall  River.  It  appears  that  the 
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TABLE  5.2 


GALE  MEADOWS  DAM 

DAM  FAILURE  ANALYSIS 

CONDITIONS-  Top  of  Dam  EL  1365 

Service  Spillway  Crest  EL  1358 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  5300  cfs  ± 
due  to  service  and  emergency  spillways. 

Drain  port  closed . 


Approx . 
Peak 
Flow 
(cfs) 


Approx.  Max.  Water  Surface 


PRIOR  FLOW  AT  TOP  OF  DAM 


Inflow  =  Outflow  =  Total  Project 
Discharge  Capacity  at  Top  of  Dam 
Start  Routing  at  Top  of  Dam 

Dam 

Sta  10+00  Bridge 
Sta  45+00 
Sta  85+00  Houses 


BREACH  AT  TOP  OF  DAM 


Inflow  =  zero 

Start  Routing  at  Top  of  Dam 
Start  Breach  W.S.  at  Top  of  Dam 
Time  of  Failure  =  0.00  hour 
Breach  Time  =  1.85  hour 
Breach  Width  =  40  feet 
Breach  Depth  =  27  feet 
Trapezoid,  0.5H:1V  side  slopes 

Dam 

Sta  10+00  Bridge 
Sta  45+00 
Sta  85+00  Houses 


Elev. 

Depth 

(feet) 

(feet) 

The  inputted  cross  sections  defining  the  downstream 
channel  reaches  were  developed  from  and  are  located  on  the  USGS 
map  included  as  Appendix  D-l.  Hand  plottings  of  the  cross 
sections  start  on  Appendix  D-19.  Normal  depth  channel  routing 
was  performed  by  the  HEC-1  DB  program  using  the  Manning's  n 
values  for  left  overbank,  channel,  and  right  overbank  as  listed 
on  each  cross  section  plot.  The  overbank  points  and  the  actual 
channel  section  in  between  are  only  an  approximation  of  the  true 
natural  channel.  This  is  because  of  the  constraints  of  the  small 
scale  USGS  map  that  the  cross  sections  were  developed  from  and 
of  the  limited  8-point  cross  section  accepted  by  the  program. 

The  third  and  sixth  point  on  each  cross  section  are  defined  as 
the  overbank  points.  Therefore,  distinguishing  between  in-channel 
and  overbank  flow  cannot  be  done  reliably  by  simple  comparison 
of  computed  water  surface  depth  with  the  defined  overbank  points. 
It  must  be  done  by  judging  the  calculated  quantity,  depth,  width, 
and  velocity  of  flow  against  the  real  channel  cross  section  and 
configuration  as  it  exists. 


b.  Results  of  Analysis 

i  - 

The  results  of  the  dam  failure  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.2.  PRIOR  FLOW  AT  TOP  OF  DAM 
3  30  establishes  initial  conditions  downstream  due  to  steady  state 
total  project  dicharge  capacity  at  the  top  of  dam  with  no  dam 
breach.  The  computer  input  and  selected  pages  of  the  computer 
|  output  start  on  Appendix  D-21. 

BREACH  AT  TOP  OF  DAM  is  a  major  sudden  failure  of  the 
dam  under  the  conditions  previously  discussed  in  Section  5. 5. a. 
Results  are  summarized  in  Table  5.2  for  all  stations,  with  the 
computer  input  and  selected  pages  of  the  computer  output  starting 
|  on  Appendix  D-25. 

From  the  statement  on  Appendix  D-26,  note  that  the  time 
interval  for  breach  development  and  for  downstream  routing  are  the 
same  (i.e.,  2  minutes  =  0.033  hours).  This  permits  the  interpolated 
breach  hydrograph  at  the  standard  time  interval  to  match  the  cora- 
_  puted  breach  hydrograph.  Only  the  interpolated  breach  hydrograph 

is  routed  downstream. 

Appendix  D-27  is  a  computer  plot  of  the  complete  out¬ 
flow  hydrograph  during  and  after  the  breach. 

c.  Hazard  Evaluation 

For  a  sudden  major  dam  failure,  BREACH  AT  TOP  OF  DAM, 
the  computed  maximum  water  surface  elevation  for  each  downstream 
station  is  tabulated  in  Table  5.2  and  is  plotted  on  each  cross- 
section  beginning  on  Appendix  D-19.  The  top  widths  of  flow 
1  determined  from  each  cross  section  are  tabulated  in  Table  5.2 
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about  0.6  of  a  foot.  Peak  inflow  for  the  test  flood  is  5720  cfs, 
or  573  csra  (cfs  per  square  mile) .  Peak  outflow  is  reduced  by 
reservoir  routing  to  4410  cfs,  or  442  csm,  and  occurs  about  22 
hours  after  the  start  of  the  storm.  The  peak  portion  of  the  inflow 
and  outflow  hydrograph  for  the  test  flood  of  one-half  PMF  is  shown 
by  the  computer  plot  on  Appendix  D-16.  Total  project  discharge 
capacity  at  the  top  of  the  dam  is  due  to  both  the  drop  inlet  service 
spillway  and  the  emergency  overflow  spillway  (drain  port  assumed 
closed)  and  is  equal  to  5300  cfs,  or  1207o  of  the  test  flood  peak 
outflow. 

5. 5  Dam  Failure  Analysis 

a.  Failure  Conditions 


In  order  to  evaluate  the  downstream  hazard,  the  flood 
flow  just  prior  to  and  then  due  to  an  assumed  major  failure  or 
breach  of  the  dam  was  routed  downstream  using  the  HEC-1  DB  program. 
Stream  conditions  just  prior  to  and  after  the  assumed  failure  were 
compared.  Corps  of  Engineers'  criteria  call  for  breaching  the  dam 
with  no  inflow  flood  and  with  the  water  surface  static  at  the 
top  of  the  dam,  or  static  at  the  test  flood  pool  if  a  test  flood 
of  full  PMF  does  not  overtop  the  dam.  Since  the  overtopping 
analysis  shows  that  the  test  flood  of  one-half  PMF  does  not  over¬ 
top  the  dam,  the  dam  breach  was  begun  at  time  zero  with  the  water 
surface  at  the  top  of  the  dam.  The  contents  of  the  reservoir 
were  routed  through  the  breach  as  the  breach  progressed. 

To  model  a  sudden  major  dam  breach,  maximum  breach 
geometry  was  selected  as  follows:  constant  trapezoidal  shape 
with  0.5H:1V  side  slopes,  breach  width  across  the  bottom  of  the 
trapezoid  equal  to  the  bottom  width  of  the  original  valley  (appro- 
imately  40  feet) ,  and  a  breach  depth  below  the  top  of  the  dam  equal 
to  27  feet  (down  to  EL  1338),  which  approximates  a  full  depth 
failure  that  would  completely  drain  the  reservoir.  Breach  geo¬ 
metry  is  illustrated  on  Appendix  D-24. 

Breach  time,  or  time  for  the  breach  width  to  progress 
from  the  top  to  the  bottom  of  the  dam,  was  selected  so  that  the 
peak  outflow  using  the  HEC-1  DB  program  would  approximate  that 
computed  by  the  Corps  of  Engineers'  "Rule  of  Thumb"  methodising 
the  same  breach  width  and  depth,  plus  additional  flow  equal  to 
total  spillway  capacity  at  top  of  dam,  since  the  breach  could  be 
located  separate  from  the  spillway  (both  service  and  emergency) . 

The  selection  of  breach  time  is  shown  on  Appendix  D-24.  Rule  of 
Thumb  peak  breach  outflow  is  about  9400  cfs.  Additional  flow 
due  to  spillway  capacity  is  about  5300  cfs.  Therefore,  total  peak 
outflow  from  the  dam  is  about  14,700  cfs.  A  breach  time  of  1.85 
hours,  or  111  minutes,  was  selected  for  the  HEC-1  DB  program, 
which  results  in  a  peak  outflow  of  about  14,700  cfs. 
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TABLE  5.1 


GALE  MEADOWS  DAM 
OVERTOPPING  ANALYSIS 

CONDITIONS  —  Total  Drainage  Area  =  9.98  square  miles 

Start  Routing  at  Service  Spillway  Crest  EL  1358 
Top  of  Dam  EL  1365 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  5300  cfs  + 
due  to  service  and  emergency  spillways. 

Drain  port  closed . 

Some  values  rounded  from  computed  results. 


TEST  FLOOD 
ONE-HALF  PMF  <°) 

INFLOW 

24-hour  Rainfall  (  inches  ) 

11.4  (b) 

24-hour  Rainfall  Excess  (  inches  )  (c) 

8.7 

(cfs) 

5720 

Peak  Inflow 

(csm) 

573 

OUTF  LOW 

(cfs) 

4410 

Peak  Outflow 

(csm) 

442 

Time  to  Peak  Outflow  (  hours  ) 

21.9 

Maximum  Storage  (  acre-feet  ) 

2786 

Max.  W.S.  Elevation  (  feet-NGVD  ) 

1364.4 

Minimum  Freeboard  (  feet  ) 

0.6 

Maximum  Depth  over  Dam  (  feet  ) 

not  overtopped 

Duration  of  Overtopping  (  hours  ) 

n/a 

(a)  One-half  of  full  PMF  total  runoff,  including  base  flow.  For  one-half  PMF  base  flow  =  2  cfs 
per  square  mile  =  20  cfs  ± 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  full  PMF.  Full  PMF  24-hour  rainfall 
equals  20. 1  inches . 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area,  losses  are 
assumed  to  be  1  .0  inch  initially  and  0. 1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  full  PMF  value.  Full  PMF  24-hour  rainfall  excess  for  the  land  surface 
equals  17.4  inches. 


square  miles  or  less)  were  input  to  the  program  as  percentages  of 
the  index  PMP  in  accordance  with  HMR  33.  A  storm  reduction  co¬ 
efficient  was  then  applied  internally  by  the  program  in  order  to 
transpose  or  center  the  storm  over  the  actual  total  drainage  area. 
Thus,  the  corrected  24-hour  PMP  for  the  actual  total  drainage  area 
became  20.1  inches. 

In  accordance  with  accepted  practice,  floods  as  ratios 
of  the  PMF  (e.g.,  one-half  PMF)  were  taken  as  ratios  of  runoff, 
not  of  precipitation.  The  HEC-1  DB  program  applies  the  ratio 
to  total  runoff,  including  base  flow.  This  method  of  applying 
the  ratio  introduces  an  increasing  error  in  base  flow  as  the 
ratio  of  the  PMF  gets  smaller.  However,  this  error  was  elimi¬ 
nated  by  inputting  twice  the  desired  base  flow  to  the  full  PMF 
so  that  one-half  PMF,  the  test  flood,  would  have  the  correct 
base  flow. 


All  precipitation  was  distributed  by  the  program  using 
the  built-in  Standard  Project  Storm  arrangement  of  EM  1110-2-1411 
(Reference  13),  including  the  percentage  distribution  for  the  maximum 
6-hour  precipitation,  and  by  both  the  built-in  arrangement  and  per¬ 
centage  distribution  from  HYDRO-35  (Reference  6)  for  the  maximum 
1-hour  precipitation. 

Appendix  D-ll  summarizes  the  subarea,  loss  rate,  and 
unit  hydrograph  data  input  to  the  program.  Only  two  subareas 
were  used.  Subarea  1  consists  of  all  the  drainage  area  around 
the  reservoir,  and  Subarea  2  consists  of  just  the  reservoir 
surface.  For  the  land  in  Subarea  1,  loss  rates  were  assumed 
to  be  1.0  inch  initially  and  a  constant  0.1  inch  per  hour  there¬ 
after.  Snyder  unit  hydrograph  coefficients  were  assumed  for 
average  conditions  and  used  to  compute  a  conservative  standard 
lag  time.  The  program  uses  the  inputted  Snyder  peaking  co¬ 
efficient  and  lag  time  to  solve  by  iteration  for  approximate 
Clark  coefficients,  which  are  then  used  to  calculate  the  runoff 
hydrograph. 

For  the  reservoir  surface  making  up  Subarea  2,  loss 
rates  were  set  to  zero  so  that  rainfall  would  equal  rainfall  ex¬ 
cess,  or  runoff.  Assuming  no  delay  in  the  rainfall/runoff  res¬ 
ponse,  a  constant  unit  hydrograph  for  a  rainfall  duration  equal 
to  the  HEC-1  DB  calculation  interval  was  developed  per  Appendix 
D-ll  and  input  to  the  program. 

f .  Overtopping  Potential 

The  results  of  the  overtopping  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.1.  The  overtopping  analysis 
computer  input  and  output  for  the  test  flood  of  one-half  PMF  are 
included  starting  on  Appendix  D-12. 

As  noted  from  Table  5.1,  the  test  flood  of  one-half  PMF 
does  not  overtop  the  dam,  but  results  in  a  minimum  freeboard  of 
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spillways  was  input  directly  to  the  HEC-1  DB  program.  Flow  over 
the  dam  was  computed  by  the  HEC-1  DB  program  assuming  critical 
flow  over  a  rectangular  broad-crested  weir  with  a  level  crest  length 
equal  to  the  total  length  of  just  the  dam  without  the  emergency 
spillway.  The  top  of  dam  elevation,  length,  appropriate  discharge 
coefficient,  and  exponent  of  head  were  input  into  the  program. 

The  formula  used  for  the  computation,  as  well  as  the  results  of 
hand  computation  at  selected  points,  are  shown  on  Appendix  D-9. 

With  the  reservoir  at  the  top  of  dam,  EL  1365,  the  total 
discharge  from  the  dam  is  about  540  +  4760  =  5300  cfs.  This  is  due 
to  both  the  service  and  emergency  spillways.  Also,  with  an  average 
discharge  from  both  spillways  of  about  2650  cfs  over  the  7 -foot 
depth  from  the  top  of  the  dam  down  to  the  service  spillway  crest, 
it  would  take  about  7.3  hours  for  the  spillways  to  drain  the  1604 
acre-feet  of  storage  between  the  top  of  the  dam  and  the  service 
spillway  crest,  or  about  1  hour  per  foot,  all  assuming  no  inflow. 

d.  Selection  of  Test  flood 


Based  on  the  dam  failure  analysis  presented  later  in 
Section  5.5,  Gale  Meadows  Dam  is  classified  as  having  a  significant 
hazard  potential.  The  increase  in  flow  due  to  a  failure  of  the 
dam  would  result  in  appreciable  economic  loss  and  possible  loss 
of  a  few  lives  caused  by  an  increase  in  damage  to  a  Town  highway 
bridge  and  the  road  on  either  side,  damage  to  a  portion  of  State 
Route  100,  and  damage  or  destruction  of  one  house,  a  barn,  and  a 
house  trailer  next  to  State  Route  100  due  to  the  large  flow  of 
water  at  about  22  fps  going  out-of-channel  at  a  stream  bend  just 
upstream  of  the  structures.  Since  the  dam  is  also  classified  as 
intermediate  in  size  (see  Section  1.2.c),  recommended  guidelines  of 
the  Corps  of  Engineers  (Reference  1)  indicate  a  test  flood  in  the 
range  of  one-half  PMF  (probable  maximum  flood)  to  full  PMF.  Since 
the  dam  is  near  the  lower  end  of  its  intermediate  size  range  with 
regard  to  storage  (2942  acre  feet  within  the  1000  to  50,000  acre- 
foot  range) ,  and  since  there  is  limited  potential  for  future  de¬ 
velopment  in  the  hazard  area,  the  test  flood  selected  for  this 
evaluation  was  one-half  PMF  (per  Table  5.1,  peak  inflow  =  5720  cfs, 
peak  outflow  =  4410  cfs). 

The  PMF  event  is  that  hypothetical  flood  flow  produced 
by  the  most  critical  combination  of  precipitation,  minimum  infil¬ 
tration  loss,  and  concentration  of  runoff  that  is  considered  rea¬ 
sonably  possible  for  a  particular  drainage  area. 

e.  Development  of  Test  Flood 

The  index  PMP  (probable  maximum  precipitation)  input 
to  the  computer  program  was  19.0  inches  for  a  24-hour  duration 
all-season  storm  over  l  200-square  mile  basin,  according  to  HMR 
33  (Reference  4).  Maximum  6-hour,  12-hour,  and  24-hour  precipi¬ 
tation  for  the  actual  size  of  the  drainage  area  (same  for  10 
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c.  Discharge  Capacity 

The  dam  has  a  drop  inlet  service  spillway  and  an  emer¬ 
gency  free  overflow  spillway.  Referring  to  the  design/construction 
plans  in  Appendix  B2,  the  service  spillway  consists  of  a  straight 
weir  crest  on  four  sides  of  a  rectangular  concrete  outlet  structure 
(27  feet  total  effective  crest  length  with  stop  planks  in  place) , 
a  vertical  concrete  transition  20  feet  deep,  and  a  closed  concrete 
spillway  outlet  conduit  5  feet  in  diameter,  about  180  feet  long, 
with  a  slope  of  1.7%. 

The  discharge  capacity  of  each  of  the  four  service 
spillway  weirs  was  conservatively  computed  assuming  that  the 
drop  inlet  entrance  acted  as  a  rectangular  sharp-crested  weir 
with  end  contractions  up  to  a  flow  over  the  weir  of  about  3  feet. 
For  water  depths  greater  than  3  feet  the  service  spillway  capacity 
is  controlled  by  the  capacity  of  the  spillway  outlet  conduit.  The 
outlet  conduit  capacity  was  computed  by  applying  Bernoulli's  Equ¬ 
ation,  with  Manning's  Equation  used  for  friction  losses  together 
with  an  appropriate  entrance  loss.  The  computations  are  presented 
on  Appendices  D-5  and  D-6.  With  water  7  feet  over  the  service 
spillway  crest,  (i.e.,  water  5  feet  over  the  emergency  spillway 
crest  and  level  at  the  top  of  dam),  the  service  spillway  discharges 
a  total  of  about  540  cfs. 

Referring  to  the  engineering  data  in  Appendix  B  and 
various  photos  in  Appendix  C,  the  emergency  free  overflow  spillway 
consists  of  an  approach  section,  a  concrete  overflow  weir  control 
section  about  5  feet  below  the  top  of  the  dam,  and  a  discharge 
channel  about  250  feet  long  excavated  into  earth  along  the  left 
abutment.  The  effective  crest  length  of  the  weir  control  section 
is  120  feet  with  additional  sloped  sections  on  each  side. 

The  discharge  capacity  of  the  emergency  spillway  was 
computed  assuming  critical  flow  through  a  trapezoidal  spillway 
opening.  The  computations  are  presented  on  Appendices  D-6,  D-7, 
and  D-8.  With  water  5  feet  over  the  emergency  spillway  crest 
(i.e.,  water  level  at  the  top  of  dam),  the  emergency  spillway 
discharges  about  4760  cfs. 

Taking  the  service  spillway  crest  at  EL  1358,  the 
emergency  spillway  crest  at  EL  1360,  and  the  top  of  dam  at  EL  1365, 
the  total  discharge  computations  are  summarized  on  Appendix  D-9 
and  graphed  on  Appendix  D-10.  Total  discharge  from  the  dam  is 
the  sum  of  the  discharges  from  the  service  and  emergency  spill¬ 
ways,  plus  flow  over  the  dam  for  the  overtopping  condition.  As 
discussed  previously  in  Section  5. 4. a,  the  drain  port  was  assumed 
closed  and  not  contributing  to  the  total  discharge  capacity.  The 
sura  of  the  hand-computed  discharges  for  the  service  and  emergency 


North,  Longitude  72  degrees  -  49  minutes  West.  The  station  is 
recording,  and  precipitation  and  temperature  observations  are 
made.  Years  of  record  start  in  1939.  The  station  is  identified 
on  the  Vicinity  Map  at  the  beginning  of  this  report  and  is  lo¬ 
cated  about  3  miles  northeast  of  Gale  Meadows  Dam. 

5.4  Test  Flood  Analysis 

a.  Initial  Conditions 

The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering 
Center's  Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the 
test  flood  hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam 
and  its  spillways  with  respect  to  the  adequacy  of  their  surcharge 
storage  and  discharge  capacity.  Accordingly,  it  was  assumed  that 
the  water  surface  was  at  the  service  spillway  crest  at  the  start 
of  the  flood  routing.  For  all  conditions,  the  stop  planks  of  the 
service  spillway  were  assumed  to  be  in  place  and  the  drain  port 
was  assumed  to  be  closed,  both  of  which  represent  normal  con¬ 
ditions  . 


A  constant  base  flow  of  2  cfs  per  square  mile  was 
chosen  to  represent  average  conditions  in  the  drainage  area  and 
was  input  into  the  computer  program  for  all  subareas. 

b.  Storage  Capacity 

Using  a  bathymetric  map  of  the  pond  prepared  by  the 
Vermont  Fish  and  Game  Department  (see  Appendix  B3-31) ,  supple¬ 
mented  by  other  plans  of  the  pond  (Appendices  B2-1  and  B2-6), 
and  by  USGS  contour  mapping  (Appendix  D-l)  above  the  top  of  dam, 
areas  inside  contour  elevations  were  measured  and  the  capacity 
of  the  reservoir  was  computed  using  the  method  of  conic  sections. 
The  computations  were  done  by  the  HEC-1  DB  computer  program  with 
the  results  on  Appendices  D-15  and  D-18.  A  hand  tabulation  of 
the  input  and  the  computed  results  is  on  Appendix  D-2. 

Measured  area  at  the  service  spillway  crest  (EL  1358) 
is  about  3%  less  than  the  value  reported  on  a  survey  drawing  (204 
acres  measures  vs.  210  acres  of  flowage  reported  on  Appendix  B2-6). 

Using  the  measured  and  computed  values,  stage-area  and 
stage-storage  curves  are  presented  on  Appendices  D-3  and  D-4  res¬ 
pectively.  At  the  drop  inlet  service  spillway  crest,  EL  1358,  the 
reservoir  has  a  surface  area  of  204  acres  and  a  total  capacity  of 
1338  acre-feet.  At  the  top  of  dam,  EL  1365,  the  surface  increases 
to  261  acres  and  the  capacity  to  2942  acre-feet,  or  about  959 
million  gallons.  Surcharge  storage  between  the  service  spillway 
crest  and  the  top  of  dam  amounts  to  1604  acre-feet,  or  about  3.0 
inches  of  runoff  from  the  9.98  square-mile  drainage  area.  There¬ 
fore,  the  pond  has  some  capacity  to  attenuate  peak  inflow. 


6)  Develop  and  implement  effective  routine  operation 
and  maintenance  procedures  for  the  dam  and  its 
appurtenances . 

7)  Develop  an  "Emergency  Action  Plan"  that  will  in¬ 
clude  an  effective  downstream  warning  system;  lo¬ 
cations  of  emergency  equipment,  materials,  and 
manpower;  authorities  to  contact;  and  potential 
areas  that  require  evacuation. 

8)  Institute  a  program  of  annual  periodic  technical 
inspection  of  the  dam  and  dike.  During  the  in¬ 
spection  check  the  six  vertical  cracks  in  the  con¬ 
crete  weir  of  the  emergency  spillway  for  possible 
worsening  condition. 

7 . 4  Alternatives 

No  practical  alternatives  exist  to  the  recommendations  and 
remedial  measures  contained  in  this  report. 
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2  Structural 
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A  Mechanical 

T.  Bennedum 

- 

c  Electrical 
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PROJECT  GALE  MEADOWS  DAM 

DATE  Nov.  19,  1979 

PROJECT  FEATURE  -  -  -  - 

NAME  -  -  -  - 

DISCIPLINE  ,  Geotechnical 

NAME  S.  J.  Poulos 

i 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

B 

1  Crest  Elevation 

EL  1365 

2  Current  Pool  Elevation 

EL  1358.2 

3  Maximum  Impoundment  to  Date 

.Unknown. 

r-  .1 

4  Surface  Cracks 

None  observed. 

GEI 

5  Pavement  Condition 

None. 

i  :i 

6  Movement  or  Settlement  of  Crest 

Slight  dip  parallel  to  and  8'  upstream 

from  downstream  Crestline.  Crest  is  dir 

GEI 

7  Lateral  Movement 

None  observed. 

VJI 

8  Vertical  Alignment 

OK. 

GEI 

9  Horizontal  Alignment 

OK. 

'..I 

10  Condition  at  Abutment  and  at  Concrete 

Seep  approx.  10  gpm  to  rt  of  outlet 

Structures 

structure.  Iron  staining  at  3-4  ft 
above  toeline.  Top  of  seep  is  at  that 

1 

level.  Rt.  abut.:  seep  3-5  gpm  with  1 

iron  staining  below.  Seems  to  emanate  : 

at  5’  (elev.)  above  toeline  just  a  foot 

above  the  one  at  outlet  structure. 

.'.;i 

Indications  of  Movement  of  Structural 

None  observed. 

Items  on  Slopes 

GEI 

II 

-  ;;i 

Trespassing  on  Slopes 

Free  access  for  fishing. 

Sloughing  or  Erosion  of  Slopes  or 

One  worn  path  down  center  of  downstream 

Abutments 

slope  to  outlet  structure.  One  path  IS' 

above  riprap  on  upstream  face. 

■  :i 

Rock  Slope  Protection-Riprap  Failures 

Riprap  wave  cut  at  shoreline,  but  looks 
okay. 

GEI 

Unusual  Movement  or  Cracking  at  or 

None  observed. 

Near  Toe 

-  II 

Unusual  Embankment  or  Downstream 

Seepage 

See  Item  10. 

:i 

Piping  or  Boils 

None  observed. 

J  :i 

Foundation  Drainage  Features 

None. 

GEI 

Toe  Drains 

None. 

r^i 

Instrumentation  System 

None. 

'■  ;i 

Vegetation 

Waist-high  grass.  Trees  to  3-in.-dia. 

* 

formerly  -  stumps  remain. 
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GALE  MEADOWS  DAM 


PROJECT  FEATURE 
DISCIPLINE. 


Geotechnical 


DATE. 

NAME 

NAME 


Nov.  19,  1979 


S.  J.  Poulos 


AREA  EVALUATED 

CONDITION 

0  IKE  EJTBAfUaeiJ 

■ 

Crest  Elevation 

Crest  width  9  ft,  elev.  6.1  above  water. 

Current  Pool  Elevation 

EL  1364.3  +  Design  EL  1365 

EL  1358.2 

Maximum  Impoundment  to  Date 

Unknown. 

Surface  Cracks 

Not  observable. 

Pavement  Condition 

None . 

Movement  or  Settlement  of  Crest 

Generally  irregular  with  approx.  6"  hump 
in  the  middle. 

Lateral  Movement 

Not  observable. 

Vertical  Alignment 

Not  observable. 

Horizontal  Alignment 

Not  observable. 

Condition  at  Abutment  and  at  Concrete 

OK. 

Structures 

Indications  of  Movement  of  Structural 

None . 

Items  on  Slopes 

Trespassing  on  Slopes 

Free  access . 

Sloughing  or  Erosion  of  S 1  opes  or 

DS:  One  hole  on  face  20'  rt  from  left 

Abutmen  ts 

abutment  about  midslope. 

US:  Irregular  surface.  Perhaps  minor 

Rock  Slope  Protection  -  Riprap  Failures 

sloughing. 

None . 

Unusual  Movement  or  Cracking  at  or 

None . 

Near  Toes 

Unusual  Embankment  or  Downstream 

None.  Water  collected  downstream  in  a  low 
spot  tKat  appears  to  be  natural  swamp. 

Seepage 

Piping  or  Boils 

None. 

Foundation  Drainage  Features 

None. 

Toe  Drains 

None . 

Instrumentation  System 

None . 

DS :  Brush  to  3'  high.  US:  Alder  to  15'  hie 

Vegetation 

about  3'  above  water.  Roots  are  concen¬ 
trated  in  groups. 

A- 3 


VISUAL  INSPECTION  CHECKLIST 


DAM 

GALE  MEADOWS  DAM 

DATF 

Nov.  19,  1979 

DISCIPLINE 

Structural/H  St  H 

IKKpFrmp 

T.  Bennedum 

DISCIPLINE 

Geotechnical 

INSPECTOR  - 

S.  J.  Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL 

AND  INTAKE  STRUCTURE 

Drop  inlet  service  spillway 

a.  Approach  Channel 

N/A  -  Lake  surrounds  structure. 

Slope  Conditions 

Grass  and  brush  to  10  ft.  from 
shoreline,  then  wooded. 

Bottom  Conditions 

Bottom  of  pond. 

Rock  Slides  or  Falls 

None 

Log  Boom 

None 

Debris 

Some  small  sticks  against  rack. 

Condition  of  Concrete 

Lining 

N/A 

Drains  or  Weep  Holes 

N/A 

b.  ‘  Intake  Structure 

Condition  of  Concrete 

Stop  Logs  and  Slots 

Good.  Some  erosion  at  sides  of 
weir  and  on  inside  walls.  No 
cracks  observed. 

• 

Good.  Some  rust  on  metal  in 
slot  supports. 

• 

VISUAL  INSPECTION  CHECKLIST 


DAM  GALE  MEADOWS  DAM 


DISCIPLINE 


Structural /Mechanical 


DISCIPLINE  No  Geotechnical  Features 


DATE  November  19 .  1979 


INSPECTOR 


INSPECTOR 


T.  Bennedura 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflores¬ 
cence 

Joint  Alignment 

Unusual  Seepage  or  Leaks 
in  Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of 
Steel 

b.  Mechanical  and  Electrical 


Slide  Gate  and  Operating  Nut 
Same  as  intake  structure. 


Air  Vents 
Float  Wells 
Crane  Hoist  . 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting 
System 


Top  of  structure  open. 

None .  j 

None . 

None . 

None . 

None . 

Not  Observable.  Need  2"  valve  wrench  to 
operate.  None  available.  Appears  good. 
None . 

None . 

None . 


VISUAL  INSPECTION  CHECKLIST 


DAM  GALE  MEADOWS  DAM _  QATE  Nov.  19,  1979 

DISCIPLINE  Structural /H  8.  H _  INSPECTOR  ll  Bennedum 

DISCIPLINE  No  Geotechnical  Features _  INSPECTOR  ~  ~  " _ 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  *AND 
CONDUIT 


General  Condition  of  Concrete 


Rust  or  Staining  on  Concrete 


Spalling 

Erosion  or  Cavitation 

r 

Cracking 


CONDITION 


Not  observable  due  to  poor  access 
and  amount  of  flow.  Consists  of 
a  20'  deep  rectangular  vertical 
concrete  section  from  the  drop 
inlet  weir  crest  with  a  5-foot 
diameter  concrete  outlet  conduit 
at  the  bottom  about  180  feet  long 
through  the  dam  which  discharges 
into  Mill  Brook. 


Alignment  of  Monoliths 


Alignment  of  Joints 


Numbering  of  Monoliths 


VISUAL  INSPECTION  CHECKLIST 
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Bei 

GEI 

~ei 

■ 

El 


DAM  GALE- MEADOWS  DAM _ '  DATE  Nov.  19.  1979 

DISCIPLINE  _ Sr.rucf-nral  /H. ,h  .H _  INSPECTOR  _  T‘  Bennedum 


DISCIPLINE  Geotechnical 


INSPECTOR  _  S.  J.  Poulos 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 

y 

General  Condition  of  Concrete 


^Outlet  consists  of  5-foot  diametei 
concrete  pipe  and  headwall  with 
wingwalls. 

Good  to  excellent. 


Rust  or  Staining 
Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 


None  observed. 
None  observed. 

None  observed. 
None  observed. 
None  observed . 


Condition  at  Joints 


N/A 


Drain  holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 
Other 


None . 

Many  trees  overhanging  channel . 
Loose  rock  also  but  not  significar 

Fair  due  to  trees. 

Canvas  flap  over  outlet  pipe 
removed . 


r 

VISUAL  INSPECTION  CHECKLIST 

DAM  GALE  MEADOWS  DAM  HATF  Nov.  19.  1979 

nKClPMNF  Structural  H/H 

INSPFCTOR  T*  Bennedum 

8 

E 

HKClPIIKiF  Geotechnical 

IKISPFrTOR  .  s*  Poulos 

!ir 

AREA  EVALUATED 

CONDITION 

• 

- 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

' 

Emergency  Overflow  Spillway 

w- 

a.  Approach  Channel 

■ 

Reservoir  bottom. 

« 

•  i 

:n 

General  Condition 

Good . 

jl" 

3  El 

Loose  Rock  Overhanging 

None . 

Channel 

Lei 

Trees  Overhanging  Channel 

None.  Wooded  shoreline.  Some 

' 

trees  could  fall  in. 

r 

i;  SI 

Floor  of  Approach  Channel 

Not  visible. 

E 

b.  Weir  and  Training  Walls 

General  Condition  of 

8"  wide  weir  crest. 

Good  to  excellent.  Appears  to  be 

jt» 

Concrete 

slight  downstream  bow  of  weir  at  center- 
line  near  construction  joint. 

'  Rust  or  Staining 

None  observed. 

V;V 

i 

Spalling 

None  observed. 

m 

-  vi- 

Any  Visible  Reinforcing 

None  observed. 

'A',  j 

Any  Seepage  or  Efflorescence 

Very  minor  at  one  crack.  Six  cracks 
through  section  at  various  places.  Worst 

.  ' 

A  • 

;  EI 

Drain  Holes  — 

crack  is  15  feet  from  right  at  junction 
of  level  weir  crest  and  sloped  section. 

&  . 

c.  Discharge  Channel 

~  N/A 

GEI 

General  Condition 

Fair. 

• 

;ei 

Loose  Rock  Overhanging 
Channel 

None,. 

« 

JEI 

GEI 

Trees  Overhanging  Channel 

Floor  of  Channel 

None . 

Brush  to  10 1  high.  Logs  on  spillway .Gen- 

k 

“■*  ■ 1 

;ei 

Other  Obstructions 

erally  needs  cleanup.  Some  erosion  of 
sides  of  spillway.  Spillway  eroded  on 
side  who  re  cover  is  absent.  Some  of  tlie 
stone  is  eroded  away.  Locally  stone  was 

■ ' 

* 

A-8\ 

not  large  enough. 

•  _ 

....... 

None. 

v*v 

DAM 


VISUAL  INSPECTION  CHECKLIST 

GALE  MEADOWS  DAM _ _  DATE  Nov.  19,  1979 

DISCIPLINE  Structural _ _  INSPECTOR  T’  Bennedum 

DISCIPLINE  No  Geotechnical . Feature _  INSPECTOR 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Good . 

Anchor  Bolts 

N/A. 

Bridge  Seat 

Good . 

Longitudinal  Members 

Rusty.  Needs  painting. 

Underside  of  Deck 

Fair.  Wood  untreated. 

Secondary  Bracing 

Fair.  Wood  untreated. 

Deck 

Fair.  Wood  untreated. 

Drainage  system 

N/A 

'  Railings 

Good.  Need  painting  from  dam 
to  gate. 

Expansion  Joints 

Good . 

Paint 

Needs  painting. 

b.  Abutment  &  Piers 


General  Condition  of 
Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  & 
Backwall 


Good  to  excellent. 


Good . 

O.K.  Stone  steps. 

Good  but  rusty.  Needs  painting 
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Description 

Listing  of  Locations  for  Available  Records 
and  Data 

Drawings 

Copies  of  Past  Inspection  Reports  and  Data 
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APPENDIX  B 
SECTION  1 

LISTING  OF  LOCATIONS  FOR  AVAILABLE  RECORDS  AND  DATA 


a.  Owner:  Vermont.  Fish  and  Game  Department 

Agency  of  Environmental  Conservation 
79  River  Street  -  State  Office  Building 
Montpelier,  Vermont  05602 

Attention:  Edward  F.  Kehoe,  Commissioner 

(802)  828-3371 

1)  Plans,  sections,  and  details 

2)  Correspondence 

3)  Inspection  reports 

b.  Designer:  Haley  and  Ward  Engineers,  Inc. 

25  Fox  Road 

Waltham,  Massachusetts  02154 
Attention:  Mr.  Charles  Miller 
(617)  890-3980 

1)  Design  calculations 

2)  Plans,  sections,  and  details 

3)  Construction  photographs 

c.  Construction  Contractor:  Unknown. 

d.  Agency  of  Environmental  Conservation 
Department  of  Water  Resources 
Water  Quality  Division 
Montpelier,  Vermont  05602 

Attention:  A.  Peter  Barranco,  Jr.,  P.E., 

Dam  Safety  Engineer 
(802)  828-2761 

1)  Contract  and  specifications 

2)  Drawings  and  plans 

3)  Correspondence 

4)  Inspection  reports 


Bl 


APPENDIX  B 


SECTION  B2 
DRAWINGS 

TABLE  OF  CONTENTS 

Page 


DESIGN/CONSTRUCTION  DRAWINGS ^  -  December  1964 

General  Location  Plan  and  Dam  Site  -  Sheet  1  of  10  B2-1 

Finished  Work  Plan  and  Dam  Section  -  Sheet  7  of  10  B2-2 

Sections  of  Dam  and  Plan  of  Dike  -  Sheet  8  of  10  B2-3 

Structural  Details  -  Sheet  9  of  10  B2-4 

Steel  Reinforcement  -  Sheet  10  of  10  B2-5 

BOUNDARY  SURVEY  OF  IMPOUNDMENT  -  May  1965  B2-6 


(1)  Original  set  consists  of  10  drawings  covering  the 

entire  dam  site,  pond  site,  and  access  roads.  Only 
those  drawings  pertinent  to  the  dam  are  included 
herein. 
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SECTION  B3 

COPIES  OF  PAST  INSPECTION  REPORTS  AND  DATA 

TABLE  OF  CONTENTS 


Page 

Design  Calculations  from  Haley  and  Ward  -  October  St 

November,  1962  B3-1 

Contract  and  Specifications  -  December  1964^^  B3-8 

Application  for  Construction  Permit  for  Dam  -  December  1964  B3-27 

Hearing  on  Construction  of  Dam  -  January  29,  1965  B3-28 

Construction  Photographs  -  1965  B3-29 

Bathymetric  Map  of  Pond  -  August  1969  B3-31 

Inspection  Report  by  Donald  H.  Spies  -  November  17,  1972  B3-32 

Inspection  Report  by  Donald  H.  Spies  -  September  29,  1975  B3-33 

Inspection  Report  by  Donald  H.  Spies  -  August  23,  1976  B3-34 

Damage  Survey  Report  on  Dam  -  September  14,  1976  B3-36 

Inspection  Report  by  Donald  H.  Spies  -  July  13,  1977  B3-39 

Note  and  Sketches  on  Trash  Rack  Improvements  - 

October  1977  B3-40 

Memo  on  Spillway  Inspections  by  Donald  H.  Spies  - 

October  31,  1977  B3-46 

Inspection  Report  by  A.  Peter  Barranco,  Jr.  -  May  22,  1979  B3-48 


(1)  Only  the  relevant  portion  of  this  document  has 
been  included. 

(2)  Only  selected  construction  photos  were  included. 
Others  are  available  at  Haley  and  Ward  Engineers, 

Inc. 


DEPARTMENT  OF  FISH  ft  GAME 


Item 

No, 

Description 

Estimated 

Quantity 

Bid 

Unit  Price 

Estimated 

Amount 

1 

Clearing 

90 

Acre  $ 

_  8 

2 

Earth  Excavation 

U,ooo 

cu,  yd,  $ 

$ 

3 

Rock  Excavation 

200 

cu.  yd,  0 

A 

s? 

h 

Earth  Embankment 

13,000 

cu,  yd.  0 

A 

5 

Clay  Gore  Wall 

600 

cu,  yd,  C 

c 

6 

Concrete  Masonry 

cu,  yd,  £ 

$ 

7 

Steel  Reinforcement 

7,000 

Pound  £ 

a 
< » 

8 

Control  of  Stream  Flow 

Lump  Sum 

a 

«„> 

9 

Access  Road 

Lump  Sum 

10 

Road  to  Parking  Area 

Lump  Sum 

n 

60-inch  Concrete  Pipe 

173 

Foot  i 

V 

12 

Placing  Access  Bridge 

Lump  Sum 

$ 

13 

2U'»  x  2U"  Sluice  Gate 

mm 

Lump  Sum 

0 

1 h 

Steel  Splash  Plates 

tm 

* 

Lump  Sum 

£ 

35 

Stop  Plank  Guides 

^m 

Lump  Sum 

8 

16 

Stop  Planks 

a. 

Lump  Sum 

A 

.1 

17 

Trash  Rack 

•• 

Lump  Sum 

o 

18 

Pipe  Railing 

Lump  Sum 

A 

s.» 

19 

Road  Gravel 

1,250 

cu.  yd,  0 

f; 

20 

Cedar  Posts 

60 

Each  0 

A 

21 

Stone  Pavement 

2,000 

sq.  yd,  0 

A 

V 

22 

Loam  and  Seeding 

0t  35 

Acre  0 

A 

»j 

•  ESTIMATED  TOTAL  (Not  a 

Lump  Sum  Bid)  - 

A 

v> 

This  Proposal  is  accompanied  by  a  Certified  Check  in  the  amount  of  C>3«500.>nc 
and  the  undersigned  agrees  that  if  this  Proposal  i3  accepted  and  ho  fails  to 
execute  a  contract  in  accordance  with  the  terms  heroin  stipulated*  the  Proposal 
shall  bo  null  arxl  void  and  the  amount  of  the  bid  security  shall  bo  forfeited  to 
the  State  of  Vermont;  otherwise  the  full  amount  of  the  bid  security  will  bo  re¬ 
funded  to  tho  bidder. 

The  bidder  proposos  to  completo  tho  construction  within  _ _ _ _  months 

from  tho  dato  of  tho  signing  of  tho  contract  documorrt  by  tho  awarding  auth  or.' ty > 

63-9 


SPECIETC.VPTONS 

Section  0.1  The  work  to  bo  done  by  tho  Contractor  under  this  contract 
and  in  accordance*  with  those  specifications  includes  tho  furnishing  of 
all  labor  and  all  materials  and  all  tools  and  equipment  required  to  com¬ 
plete  the  construction  described  in  the  Notice  to  Didders  and  as  detailed 
on  the  contract  drawings  and  stipulated  in  the  following  specifications 
and  including  a  compacted  earth  fill  dam  and  all  appurtenances  shewn  cr. 
the  contract  drawings  ar.i  as  heroir.af ie~  specified  and  at  the  unit  and 
lump  sum  prices  stipulated  in  IRTICLS  -CC7III , 

Section  0.2  The  Contractor  shall  provide  all  labor*  superintendence-, 
materials  (except  as  otherwise  specified) ,  plant*  tools  and  equipment 
necossary  or  desirable  for  properly  performing  and  completing  within  the 
time  stipulated.,  the  work  as  above  described  and  hereinafter  noro  parti vu- 
larly  specified*  Ho  shall  furnish.,  erect,  maintain  and  remove  the  com 
struction  plant  and  such  temporary  works  as  may  be  required.  These  re¬ 
quirements  include  suitable  quarters  for  men  and  equipment  wherever  i“  ,v.y 
be  necessary  to  provide  such  in  the  vicinity  of  the  work,  and  the  sanita-.y 
regulation  of  the  same*  water  supplies  for  men,  equipment,  and  for  con¬ 
struction  purposes  temporary  roads,  together  with  bridges,  guards,  lights 
and  signposts.  He  shall  make  provision  for  temporary  storage  of  such 
materials  and  equipment  as  in  the  opinion  of  the  Engineer  may  be  ncccssa:'-/ . 
In  brief,  tho  Contractor  shall  furnish  and  do  everything  necessary  to  co.~v= 
pie  to  the  work  in  accordance  with  tho  terms  of  this  contract  and  the  re  -* 
quirements  thereunder. 

Section  0.3  The  work  to  be  done  under  this  contract  is  shown  on  a  set 
of  contract  drawings,  reproductions  of  which  arc  furnished  for  bidding 
purposes  and  additional  copies  of  which  will  bo  available  during  con¬ 
struction. 

Section  O.lt  The  Contractor  shall  check  all  dimensions  and  quantities 
on  the  drawings  or  schedules  given  to  him  by  tho  Engineer,  and  shall 
notify  the  Engineer  of  all  errors  therein  which  he  may  discover  by  such 
examination  and  checking.  He  shall  not  take  advantage  of  any  error  or 
omission  in  these  specifications,  or  in  the  drawings  or  schedules,  and 
full  instructions  will  be  furnished  by  the  Engineer  whenever  such  error 
or  omission  is  discovered,  and  the  Contractor  shall  carry  out  such  in¬ 
structions  as  if  originally  specified  and  for  the  unit  and  lump  sum  prices 
bid. 

Section  0.5  -11  materials,  fixtures,  fittings  and  supplies  furnished  under 

this  contract,  unloss  otherwise  specified,  shall  be  of  standard  first  grade 
quality  and  of  tho  bost  workmanship  and  design. 

Whero  the  characteristics  of  any  materials  arc  not  particularly 
specified,  such  npprovod  matorials  shall  be  used  as  are  customary  in  first- 
class  vrork  of  the  nature  for  which  the  material  is  employed.  No  inferior 
low  grade  articles  will  be  either  approved  or  accepted,  and  all  work  of 
assembly  and  construction  must  bo  dono  in  a  neat,  first-class  and  workman- 
liko  manner. 


Any  required  physical  tests  will  be  made  by  the  Department  and  the  Con¬ 
tractor  shall  furnish  such  samplos  and  tost  places  n3  may  be  required.  Tests 
will  be  made  in  accordance  with  the  standard  mothods  adoptod  by  the  American 
Society  for  Testing  Materials  for  the  mn to rials  involved* 

Section  0,6  Sanitary  convenience,  properly  screcnod  from  public  observation., 
for  the  use  of  all  persons  omployud  on  the  work  and  beginning  with  the  first 
men  engaged  in  preliminary  operations  shall  bo  provided  and  maintained  by  tho 
Contractor  in  sufficient  numbers,  in  such  manner  and  at  such  locations  as  shall 
be  approvedo 

Section  0.7  On  or  beforo  the  completion  of  tho  work  tho  Contractor,  except 
as  otherwise  expressly  directed  or  permitted  in  writing,  shall  tear  down  and 
removo  all  temporary  structures  built  by  him;  shall  remove  all  surplus  materials 
and  all  rubbish  of  all  kinds  from  ail  contract  structures  and  from  any  grounds 
which  he  may  have  occupied  within  the  limits  of  the  ownership  of  the  Service. 

Tho  Contractor  shall  removo  all  concrete  and  ballast  droppings  and  shall  leave 
tho  sito  of  tho  work,  and  the  adjacent  property  which  may  have  been  affected  by 
his  oporatiens,  in  a  neat  and  satisfactory  condition* 

Section  0.8  No  direct  payment  to  the  Contractor  shall  be  paid  for  providing 
tools  or  construction  equipment  and  plant;  nor  for  sanitary  protection  or  for 
tho  final  removal  of  plant  and  tho  clearing  up  of  the  sito,  but  compensation 
for  all  such  incidental  work  shall  be  considered  as  having  been  included  in  tho 
unit  prices  2nd  the  lump  sum  prices  bid. 


CLEARING 

*-» 

Item  1 

Section  1.0  Undor  this  item  tho  Contractor  shall  clear  all  areas  shown  on  the 
contract  drawings  and- as  may  be  directed  from  time  to  time  by  the  Engineer, 
including  tho  access  road  in  the  old  Town  Road  southerly  from  the  steel  bridge 
at  Mill  Brook  in  the  direction  of  Bondviile,  tho  location  of  the  access  road  to 
tho  dam  sito,  the  dam  sito,  the  access  road  to  the  j^roposed  parking  lot  and  the 
areas  to  bo  flooded,  as  shown  in  general  outline  on  the  contract  drawings. 

Section  1,2  Clearing  of  tho  proposed  road  locations  shall  include  a  strip 
forty  (hO)  feet  in  width  for  the  lengths  specified.  In  road  locations  clearing 
shall  include  cutting  of  trees  to  stump  height,  removal  of  tho  treos  and  stumps 
and  disposal  by  burning  or  otherwise  as  the  Contractor  may  eloct. 

Clearing  of  the  prop osod  dam  sito  shall  include  tho  aroa  to  bo.  occupiod  by 
the  dam  and  accessory  structures  and  tho  work  to  be  done  covers  tho  cutting  of 
trees  to  stump  height j  removal  of  tho  trees  and  stumps  and  disposal  by  burning 
or  otherwiso  as  tho  Contractor  may  elect. 

Clearing  of  tho  area  to  bo  flooded  and  an  additional  one  foot  vertically 
above  tho  proposed  pone',  elevation  of  1358  shall  include  the  cutting  of  all  trees 
to  stump  height,  the  disposal  of  all  cut  material  by  burning  or  otherwise  and 
shall  not  requiro  tho  grubbing  of  roots  and  stumps. 

At  tho  sito  of  the  proposod  diko  the  cloaring  shall  include  tho  cutting 
and  disposal  of  troos  and  tho  removal  and  disposal  of  stumps. 
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Soction  1,3  Attention  of  the  Contractor  is  directed  to  tho  provisions  of 
Vermont  Stato  Laws  pertaining  to  firos  and  burning  in  the  open, 

Tho  statutes  require  that  written  permission  be  secured  from  tho  town 
fire  wardon  for  any  and  all  burning  operations, 

Tho  law  provides  penalties  for  leaving  firos  unattended,  Firos  must  be 
either  thoroughly  wet  down  at  quitting  time  or  attended  during  the  night,, 

Fire  fighting  equipment  must  be  maintained  on  the  job  by  tho  Contractor 
who  shall  familiarizo  himself  and  his  employees  with  the  requirements  covered 

by  law. 

The  Contractor  shall  reimburse  the  i^v/n  for  all  labor  costs  in  tho  suppress¬ 
ing  of  forest  fires  caused  by  his  operations  ’odor  this  contract  and  scttlo  with 
landowners  for  any  damages  caused  by  fires  out  of  control, 

Soction  1,1*  Payment  for  clearing  will  be  made  at  the  unit  prico  bid  per  aero j 
tho  price  to  include  all  labor,,  tools  and  equipment, 

Tho  areas  to  be  included  for  payment  shall  bo  cstinatod  at  forty  (UO)  feet 
in  width  for  the  road  locations ,  the  actual  area  cleared  at  the  sites  of  the 
proposed  dam  and  dike  and  in  estimating  the  area  clearod  for  the  pond  only  such 
individual  areas  as  shewn  on  the  contract  drawings  and  as  may  be  specified  from 
time  to  time  by  the  Engineer  will  bo  paid  for.  It  is  not  tho  intention  to  pay 
for  the  ontire  pond  area  to  an  elevation  one  foot  above  elevation  1358,  Clear¬ 
ing  paid  for  under  this  item  shall  include  all  trees  and  all  substantial  brush 
in  aroas  shewn  on  the  contract  drawing  and  as  specified  by  tho  Engineer, 


EARTH  EXCAVATION 
Itom  2, 


Soction  2,1  Tho  Contractor  shall  mako  all  excavation  in  oarth  required  for 
the  dike,  the  dam  and  appurtenant  structures  including  tho  emergency  spillway. 

Excavation  shall  includo  removing  tho  top  soil,  roots  and  stumps  at  tho  dam 
and  dike  sites  to  a  depth  required  to  expose  material  suitable  for  foundation 
and  acceptable  to  tho  Engineer-,  excavation  shall  includo  trenching  for  the  cut¬ 
off  trench,  trench  for  culvert  and  structures  and  tronching  for  the  emergency 
spillway  weir  wall  and  footing,.  Surface  excavation  for  grading  at  the  dam  sito 
will  also  bo  included  in  this  itom* 

Section  2,2  Material  suitable  for  surfacing  embankments  shall  bo  kept  separato 
for  futuro  uso  and  material  suitable  for  compacted  embaniment  fill  shall  be  made 
availablo  or  immediately  placed  as  directed, 

Soction  2,3  Payment  for  excavation  will  bo  made  at  tho  cubic  yard  prico  bid 
for  this  item.  Measurement  of  quantities  vail  be  made  by  the  Engineer  and 
calculations  for  tho  volume  in  surfneo  excavation  will  includo  tho  difference 
botwoon  tho  original  surface  and  tho  surfaco  finally  exposed  for  foundation 
matorinl.  Excavation  for  tho  cut  off  trench  will  be  calculated  as  ton  (10)  foot 
in  width  for  tho  actual  length  and  the  depth  shall  bo  ootimatod  from  tho  surfnc 
oxposod  for  foundation  to  tho  actual  bottom  of  tho  tronch  as  detorminod  by  the 
Enginoor* 


* 
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Section  2,h  Earth  excavation  in  tho  trench  for  tho  drainago  culvort  will  bo 
estimated  for  payment  on  the  basis  of  a  width  .of  eight  foot  and  for  a  depth 
from  tho  bottom  of  the  stripping  to  tho  invert  grades  shown  on  the  contract, 
drawings j  oxcept  whoro  excavation  below  grade  is  ordored  specifically  by  -tho 
Enginocrj 

Excavation  for  tho  trench  to  contain  tho  reinforced  concreto  waste  weir 
shall  be  estimated  for  payment  on  tho  basis  of  a  xiidth  of  four  feet  and  for  the 
actual  depth  removed  bolow  finished  grado. 

All  other  excavation  will  bo  measured  and  estimated  for  payment  on  tho 
basis  of  the  actual  number  of  cubic  yards  of  material  measured  in  place ^  as  de¬ 
termined  by  the  Engineers, 

No  allowance  will  be  made  under  this  atom  for  excavation  in  borrow  pits  fo . 
matorinl  required  to  make  the  compacted  earth  embankment  or  for  the  clay  cere  or 
for  any  other  purposo  except  as  heroin  specifically  designated. 

Section  2,5  The  backfilling  of  trenches  excavated  for  the  soveral  structures 
shall  be  done  with  the  best  of  the  excavated  material  or  with  suitable  material 
from  other  parts  of  the  work  or  from  borrow;  as  tho  Engine  or  may  direct  from 
time  to  timo0  Backfilling  shall  bo  pieced  in  layers  not  in  excess  of  six  .6} 
Inch  thickness;  and  particularly  around  tho  60"  culvort  pipo  and  appurtenances 
tho  material  shall  be  compacted  by  hand  tampers  or  air  operated  tamping  equips 
rnento  In  backfilling  arc  and  structures  particular  care  must  be  exercised  to 
protect  the  structure  from  damage  and  displacement  of  line  and  grade,  Where 
tho  backfilling  contacts  original  material  a  bond  must  bo  dovclopod  w'nicn  will 
provent  the  seepage  ox  wator  along  the  line  of  cloavago0  111  structures  must 
be  placed  on  a  foundation  acceptable  to  tno  Engineer  and  the  Contractor  shall 
excavato  to  such  depths  as  may  be  required  to  meet  this  condition;  whoro  re¬ 
filling  is  required  and  where  in  the  opinion  of  the  Engineer;  earth  or  bank 
gravol  would  not  bo  suitable;  tho  fill  below  grado  shall  bo  made  with  concrete 
which  will  be  paid  for  at  the  unit  price  bid  for  concrete. 


ROCK  EXCITATION 
Item 


Section  3.1  Tho  Contractor  shall  make  all  excavation  in  rock  whore  ordered 
by  tho  Engineer.  Where  ledge  rook  is  encountered  and  boulders  in  excess  of 
one  half  cubic  yard  in  volume  are  present  in  the  excavation  herein  specified; 
tho  Contractor  shall  follow  the  instruction  of  the  Engineer  relative  to  removal ? 
In  general  the  uso  of  explosives  is  to  bo  avoided  where  foundation  conditions 
could  bo  disturbed 

Rock  excavation  to  bo  estimated  for  payment  by  tho  Engincor  shall  include 
all  lcdgo  rock  and  all  boulders  ono  half  cubic  yard  in  volume  and  larger.  All 
rock  is  to  be  measured  in  placo  by  the  Engineer, 
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Item  It, 


Section  U*1  The  Contractor  shall  furnish  and  place  all  earth  filling  material 
required  to  construct  tho  compacted  earth  embankment  to  form  tho  proposed  darn,,  ' 
The  work  to  be  done  shall  include  the  furnishing  and  operation  of  all  ecraipmont 
tools-  and  all  labor  incidental  to  the  satisfactory  completion  of  the  dam0  Tho 
Contractor  at  his  exoense  shall  locate  acceptable  borrow  pits  either  inside  or 
outsido  the  limits  of  property  controlled  by  tho  Owner,  Payment  for  material 
from  borrow  pits  located  outside  the  State  controlled  property  shall  bo  mado  by 
tho  Contractor  and  tho  cost  included  in  tho  unit  price  bid  for  this  item. 

Section  hc2  It  is  the  intention  to  construct  the  proposed  embankment  from 
acceptable  materials  obtained  from  borrow  pits ,  Approval  of  the  Engineer  must  . 
bo  obtained  from  time  to  time  as  tho  work  progresses  and  previous  to  delivery  of 
tho  material  at  the  site  of  the  work,  the  cost  of  excavation*  loading,  hauling 
and  placing  the  material  is  to  bo  included  in  tho  unit  price  bid  for  this  item. 

Section  li <>3  The  material  for  the  proposed  embankment,  except  for  the  clay  core 
shall  be  a  mixture  of  clays,  silts,  sands  and  gravel,  available  from  borrow  pits 
in  the  vicinity  of  the  work,  Materials  in  which  the  clay  content  exceeds  tho 
voids  in  the  sand  and  gravel  shall  in  general-  be  used  for  the  impervious,  up« 
stream  section  of  tho  embankment.  The  most  satisfactory  results  can  be  had  from 
materials  having  not  less  Than  50  per  cons  by  weight  of  particles  larger  than 
0,20  millimeters  in  diameter  and  having  nu  unnatural  or  unusual  characteristics. 
Satisfactory  material  shall  bo  graded  from  coarse  to  fine,  the  fine  particles 
to  bo  usually  clay  and  be  present  hr.  about  20  per  cent  of  the  volume  by  weight. 

It  is  to  be  particularly  noted  that  soil  made  up  of  very  uniform  particles, 
either  coarse  or  fine ,  will  not  bo  acceptable. 

Section  UoU  The  Contractor  may  bo  required  to  process  the  material  at  the 
borrow  pit  to  offect  a  blended  mixture  suitable  for  placement  in  the  embankment 0 
Moisture  content  is  most  important  ir  providing  a  material  which  will  develop 
under  compaction  a  satisfactory  embankment  structure  and  the  Contractor  may  bo' 
required  to  arrango  for  the  addition  of  water  at  tho  borrow  pit  or  at  the  site, 
or  if  nccossary  at  both  places^  In  tho  event  of  the  presence  of  excess  water 
in  the  embankment  material  the  Contractor  shall  provido  harrowing  equipment  at 
the  site  to  condition  the  dolivorod  material  and  to  rework  deposited  material 
aftor  exposure  to  raine 

Section  No  material  shall  be  planed  in  tho  oarthfill  portion  of  the  embank-’ 

mont  until  aftor  the  stream  flew  has  been  diverted  and  not  until  after  the 
foundation  has  been  unwatered  and  placed  in  an  acceptable  condition  for  tho 
placement  of  fill,  No  material  shall  bo  placed  in  the  embankment  whon  cither 
tho  dolivored  material  or  the  foundation  or  the  previously  deposited  material 
or  tho  abutments  arc  frozon, 

Soction  b,6  If  tor  tho  foundation  has  boon  satisfactorily  oxposod  by  the  exca¬ 

vation  of  all  topsoil  and  unsuitable  deposits,  tho  Contractor  shall  furnish  and 
placo  tho  embankment  material.  Hoots,  sods;,  organic  matter  and  all  stones  in 
excess  of  6  inches  in  diameter  will  not  bo  permitted  in  tho  embankment  and  tho 
suitability  of  material  proposod  for  use  in  tho  work  will  bo  determined  by  tho 
Engineor, 
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Section  It. 7  All  work  shall  bo  dona  within  and  to  the  linos  and  grados  ostab- 
15. shed  by  the  Engineer  and  as  shown  on  the  Contract  drawings „  Stakes  and  other 
control  points  established  by  the  Engineer  shall  bo  carefully  presorved  by  the 
Contractor  who  shall  furnish  such  assistance  and  materials  for  s taken  and 
batters  as  the  Engineer  may  from  time  to  timo  require* 


Section  Ur8  The  compacted  earth  fill  for  the  embankment  and  for  re-filling 
tho  cut  off  trench  outside  of  the  core  wall  shall  be  furnished  and  placed  by 
the  Contractor  using  acceptable  materials  from  borrow  pits0  Embankment  materia"1 
'hall  bo  placed  in  substantially  level  layers  for  the  full  width  and  length  cl 
the  section  being  worked  on.  Material  shall  be  placed  in  such  quantities  as 
will  rosult  in  a  6  xnch  thickness  after  compaction^. 


Section  It  .9  The  d:is tribution  of  tho  deposited  material  shall  bo  such  that' 

after  compaction  tho  earth  fill  portions  of  tho  dam  shall  bo  freo  of  lensoSr, 
pockets,,  streaks  and  layers  of  material  substantially  different  in  toxturo^ 
gradation  and  density  from  the  surrounding  material*  Filling  material  for  tho 
embankment  must  be  placed  at  uniform  elevation  on  each  side  of  the  clay  corn, 
the  surfaco  shall  slope  from  the  sides  of  the  core  to  the  outside  edges  of  tho 
•nibankment  to  provides  drainage  from  anticipated  rains.  Compaction  at  edges  of 
tho  embankment  shall  extend  beyond  tho  finish  lines  of  the  embankment  to  permxi 
trimming  to  the  finish  surface  and  provide  compacted  material  to  the  edges ^ 
Trimmed  material  can  be  used  in  tho  subsequent  construction  of  the  embankment^ 


Section  It, 10  Fill  material  containing  less  than  10  percent  to  bo  retained  on 
a  #1*  siovc  shall  bo  compacted  so  that  tho  unit  dry  weight  of  the  compacted 
material  including  tho  fraction  larger  than  passing  the  #U  sievo  is  equal  to 
or  greater  than  95  par  cent  of  the  maximum  unit  dry  weight  of  material  con=> 
pactod  under  laboratory  conditions  tc  standard  AASHO  compaction  specifications* 


Till  material  containing  more  than  10  per  cent  to  be  rotained  on  a 
sievo  shall  bo  compacted  sc  that  the  unit  dry  weight  of  tho  compacted  material 
including  the  fraction  larger  than  tho  #U  sieve  is  oqual  to  a  greater  than  95 
por  cent  of  the  unit  dry  weight  calculated  by  the  Engineor* 


Section  it  ,11  The  Contractor  shall  spread  the  embankment  material  using  equip¬ 

ment  approvod  by  the  Engincerr  as  previously  specified  the  level  layers  shall 
not  oxcocd  6  inches  thickness  after  compaction.-  Within  practicable  limits  of 
inspection  at  tho  borrow  pit  it  will  be  found  that  some  materials  arriving  at 
tho  site  >dll  be  coarser  than  others  and  this  material  shall  be  deposited  in 
tho  downstroan  section  and  particularly  at  the  outor  edgcr  tho  finer  and  more 
impervious  materials  shall  be  placed  adjacent  to  tho  clay  core© 


Section  it. 12  Tho  Contractor  shall  maintain  on  a  full  timo  basis  during  the 
progress  of  tho  embankment  construction  a  full  time  crew  of  men  in  numbers 
approved  by  tho  Engineer,,  and  available  to  closoly  follow  the  deposition  of 
filling  material  to  removo  all  roots,  trash-  debris  and  organic  matter  and  all 
stonos  6  inches  in  diamotcr  and  larger  provious  to  compaction* 

Section  U.13  After  removal  of  all  unsuitable  materials  and  thoir  disposal 
outside  tho  limits  of  the  embankment.,  tho  approved  material  shall  bo  spread 
and  rolled.  Ihdor  condi dens  which  in  tho  opinion  of  tho  Enginoor  the  adding 
of  moisturo  is  dosirablo  for  satisfactory  compaction*  tho  Contractor  shall 
prevido  all  labor  and  all  equipment  and  follow  closoly  tho  directions  of  tho 
Engineor*  Embankment  matorial  shall  not  bo  p'lacod  during  weather  conditions 
considorod  unfavorablo  by  tho  Enginoor0 
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Soction  U.Hi  Tho  award  of  this  contract  is  baood  on  the  Contractor  furnishing 
and  opo rating  equipment  suitablo  in  the  opinion  of  the  Enginoer  for  producing 
tho  dogroo  of  earth  embankment  compaction  ho  roin  spocificd0  Considering  the 
size  and  location  of  the  proposed  embankment  it  has  been  decided  as  impractic¬ 
able  to- specify  heavy  (50  ton)  rubber  tired  rollers.  Tamping  rollers 
(shccpsfoot)  are  considered  satisfactory  and  shall  have  staggered*  uniformly 
spaced  knobs,  Tho  projected  faco  aroa  of  each  knob  and  the  number  and  spacing 
of  the  knobs  shall  bo  such  that  the  total  weight  in  pounds  of  the  roller  and 
ballast  if  distributed  over  tho  equivalent  area  of  ono  row  of  knobs  parallcd 
to  the  axis  shall  bo  net  less  than  2p0  pounds  par  square  inch. 

Section  li«l5  The  material  in  each  la^^or  shall  bo  compacted  by  rolling  under 
most  favorablo  moist'zro  conditions  and  within  practicable  limits  the  moisturo  ' 
shall  be  uniformly  distributed  throughout  the  layer 5  The  application  of  voter;- 
as  previously  specified-,  should  bo  made  at  tlaa  borrow  pit_?  sprinkling  at  the 
site  will,  however-  bo  permitted  subject  -to  approval  by  the  Engineer.  Harrow--*  . 
ing  of  material  may  be  required  to  produce  the  necessary  uniformity.  Moisture 
content  for  materials  having  less  than  10  per  cent  stone  as  retained  on  a  flu 
sievo  will  only  be  compacted  when  tho  water  content  of  tho  less  than  content 
is  within  the  limits  of  U  per  cent  less  to  2  per  cent  greater  than  tho  most 
favorable.  Moisture  consent  for  materials  having  more  than  10  por  cent  stone 
retained  on  a  #H  suave  will  have  tho  compaction  performed  as  specified  above 
unless  in  the  opinion  of  the  Engineor  the  specified  densities  cannot  bo  obtained. 

Section  U.16  With  tho  conditions  previously  specified*  each  layer  of  material 
shall  bo  compacted  by  passing  the  specified  roller  over  the  entire  surface  the 
number  of  tines  required  to  obmain  $0  per  cent  coverage  as  determined  by  the 
size  and  spacing  of  the  roller  knobs  and  assuming  that  no  part  of  tho  layer 
being  compactod  is  covered  by  a  roller  knob  moro  than  once0 

Section  U,17  For  a  6  inch  layer  compacted  with  a  shccpsfoot  roller*  satis¬ 
factory  densities  can  usually  bo  had  with  6  to  12  passes  when  tho  moisture 
content  of  tho  soil  is  correct.  Satisfactory  compaction  can  usually  bo  de¬ 
termined*  provided  the  water  content  is  not  too  high  when  the  reatorial  in  the 
layer  being  compacted  is  ablo  to  support  the  unit  pressures  exerted  by  the 
tamping  foot  as  evidenced  by  tho  "walk  out"  or  the  lifting  of  tho  roller  drum 
from  the  surface  during  tho  last  few  passes, 

Soction  14,18  The  Contractor  shall  bo  responsible  for  leaving  tho  condition  of 
borrow  pits  in  a  satisfactory  condition  upon  completion  of  the  work.  No  borrow 
pit  in  the  area  to  bo  flooded,  upstream  from  the  dam  shall  be  less  than  100  foot 
from  the  upstream  too  of  the  embankment  slope,.  Any  borrow  pits  within  property 
controlled  by  the  Owner  shall  be  left  in  a  condition  satisfactory  to  the  Engineer* 
Previous  to  removing  any  materials  from  borrow  pits  which  is  to  be  used  in  cm*- 
bankment  filling*  all  top  soil  and  all  materials  not  acceptable  for  embankment 
material  must  bo  romoved  from  the  surfaco  of  the  pit* 

Section  U .19  Payment  for  material  used  in  compacted  embankment  filling  will 
bo  made  at  tho  unit  price  bid  for  this  item*  the  prico  to  includo  the  cost  of 
all  labor  and  all  materials*  tho  finding  and  development  of  borrow  aits*  the 
processing*  hauling  and  placing  of  tho  material  at  tho  site*  all  co:npnction 
requirements  including  the  furnishing  and  operation  of  equipment  of  over/  de¬ 
scription  and  tho  trimming  and  shaping  of  the  ombankment  to  tho  lines  and  grades 
furnished  and  as  shewn  on  tho  contract  drawings.  The  volumo  paid  fer  will  bo 
tho  actual  yardago  as  determined  by  tho  Engineer,  measured  in  placo  in  tho 
finished  embankment  loss  tho  volumo  of  tho  clay  core  wall. 
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CLAY  CORE  WALL 


Item  5. 


Section  5i0  Contractor  shall  furnish  the  material  for  and  place  in 

tho  compacted  C'.ankir.eni,  a  clay  core  wall  as  shown  on  the  contract  drawings.-! 
furnishing  a] I  .  .bor  and  all  materials.)  tools  and  equipment. 

Section  5-1  V.  to  rial  for  tho  clay  core  shall,  be  a  fine  grained  inorganic 
soil  with  co ho-.:. -.n  enough  when  ir.  r.  dry  state  to  form  hard  lumps  not  readily 
broken  by  harr;  -,r\  being  for  the  most  .part  hydrous  aluminum  silicato  derived 
as  a  product  o'  chemical  weathcra  r.g ,  i’ho  material  shall  be  plastic  anc.  when 
dry  shall  have  •  jprox.ijrr.toly  30  per  c<,n+  finer  than  ,35  millimeters  and  about 
10  per  cent  by  .roight  finer  than  135  millimeters,. 

Section  5.2  ^  Contractor  must  exercise  particular  care  in  tho  furnishing 

and  placing  of  \he  clay  core  wall  and  a  method  of  placing,  a-.proved  by  the 
Enginoer  shall  -,o  adopted  at  the  beginning  of  the  work  and  followed  thro  ugh  on.; 
tho  construct!'.,-,  of  tho  embankment- 

Soction  5.3  r  yment  for  furnishing  and  placing  tho  core  material  will  bo 
made  on  the  be-.  .s  0f  the  number  of  cubic  yards,  measured  in  place  by  the 
Bigincer  withir.  linos  specified  as  six  (6)  feet  in  width  at  the  base  and  five 
(5)  feet  in  vriu.h  nt  the  top  and  a  height  based  on  the  profile  determined  by 
tho  Engineer  as  the  work  progresses 0 
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COIfCRUrE  ?f.SCNRY 
Item  6, 


Soction  6,(3  Concrete  shall  bo  mixed  in  tho  approximate  proportions  of  ono 
part  Portland  horrent  to  six  (6)  parts  of  sand  and  coarse  aggregate  and  shall 
bo  mixed  and  poaccd  to  insure  dense  water  and  woather  resistant  masonry. 

Soction  6,1  AH  cement  used  in  the  concrete  masonry  shall  be  Portland  Cement 
manufactured  by  an  established  mill  with  a  reputation  and  a  brand  designated 
and  approved  by  the  Engineer,  Only  one  brand  of  cement  will  be  accepted  for 
tho  work  and  tho  cement  must  meet  the  standard  specifications  for  ijnerican 
Portland  Cement  issued  by  tho  .jrerican  Society  for  Testing  Materials, 

Soction  6,2  AH  sand  used  for  concrete  masonry  in  the  foundation  structure 
shall  bo  acceptable  to  tho  Engineer  and  must  not  contain  in  excess  of  three 
(3)  por  cent  by  weight  of  foreign  matter  romovable  by  tho  elutriation  tcstc 
All  sand  proposed  for  uso  in  tho  concrete  masonry  sha.ll  bo  subject  to  coloro- 
metric  tests  in  tho  field,  made  by,  or  in  the  proscnce  of  tho  Enginoer, 

Soction  6,3  Tho  stono  or  coarso  aggrogato  furnishod  by  tho  Contractor  for 
tho  foundation  masonry  shall  be  crushed  gravel  or  broken  trap  rock  or  granite, 
and  shall  be  froo  from  dust  and  any  material  detrimental  in  tho  opinion  ol  tho 
Engineer  to  the  quality  of  the  concrete  masonryj  not  noro  than  five  (5)  jeer 
cont  by  woight  shall  pass  a  l/U  inch  mesh  screen  and  approximately  fivo  (5) 
por  cent  by  weight  shall  bo  rotainod  on  a  ono  (1)  inch  mosh  screonr 


Section  6.1*  Tho  concrcto  masonry  shall  be  mixed  at  the  sito  of  tho  work  in 
machine  mixors  of  approved  design,  or  with  tho  approval  of  tho  Enginoor^  transit 
mixed  concrete  may  bo  accepted,,  Mixing  shall  bo  continued  until  tho  cement  is 
thoroughly  distributed  through  tho  sand  and  stone  and  tho  consistency  of  tho 
mixture  shall  bo  such  that  the  cone  roue  may  bo  readily  placed  by  spading  or 
mechanical  vibration,  and  necessary  provisions  shall  be  rcado  for  rapid  handling 
to  insuro  the  concrcto  being  placed  in  its  final  position  before  any  initial  set 
commences;  thereafter  tho  concrete  shall  be  protected  from  too  rapid  drying  and 
tho  exposed  surfaces  shall  ba  covered  with  bur  Jap  and  saturated  with  water  for 
a  period  of  not  less  than  five  (5)  days  after  pourings 

Section  6 .,5  The  concrete  masonry  shall  bo  mixed  in  the  proportions  of  6,0  bags 

of  cement ,  111*0  pounds  of  sand  and  2110  pounds  of  coarse  aggregate,  which  por¬ 
tions  and  the  limiting  of  the  water  content  to  5,6  gallons  per  bag  of  ccmont 
should  result  in  concrete  having  a  compressive  strength  of  not  less  than  3,CC0 
pounds  in  seven  (7)  days0 

Section  606  Tho  Contractor  shall  furnish  and  erect  all  required  form  work  to 
contain  the  concrcto  masonry  within  the  lines  and  grades  furnished  by  the 
Engineer  and  to  the  form  and  dimensions  shewn,  on  the  contract  drawings,  and  all 
form  work  shall  include  substantial  bracing  and  tics  to  sccuro  the  forms  against 
movement  during  the  placing  cf  the  concrete,  and  the  forms  shall  remain  accurate 
to  lino  and  grado  during  and  after  the  placing  of  tho  concrete  masonry* 

Section  6.7  All  joints  in  tho  concrete  masonry,  whore  shorn  on  tho  contract 
drawings  or  made  necessary  on  account  of  construction  procedure,  shall  be  made 
and  proved  watertight .  Horizontal  joints  shall  include  plastic  water  seal 
strips,  one -half  sealed  in  first  pom-  and  the  remainder  projecting  into  the 
succeeding  pour. 

Vertical  joints  shall  be  mado  with  labyrinth  water  seal  strips  of  corru¬ 
gated  vinyl  plastic  with  U  x  3  ribs  as  shown  on  tho  contract  drawings.  The  side 
with  the  larger  number  of  ribs  is  fastened  to  the  form  containing  the  first  pour. 
After  stripping  of  forms  tho  exposed  ribs  mako  a  leakproof  bond  between  the 
succooding  pours 3 

Soction  6.8  Concrete  masonry  furnished  and  placod  under  this  item  will  bo  paid 
for  by  tho  cubic  yard  measured  in  place  ir.  tho  finished  work  by  the  Enginoer  and 
within  the  linos  and  grades  shewn  on  tho  contract  drawings  and  established  by 
tho  Engineer,  the  prico  tc  include  tho  cost  of  all  labor  and  all  materials 
oxcopt  tho  stool  reinforcement, 

STEEL  REINFORCEMENT 


Item  7* 


Section  7.1  Steel  reinforcement  shall  be  round  deformod  bars  of  the  diameter, 
shapes  and  dimensions  shown  on  tho  contract  drawings  and  shall  meet  tho  require¬ 
ments  of  Specifications  for  Rail  Stcol  Bars  for  Concrcto  Reinforcement,  ASTM 
Designation  A-16-50  T0  Bofero  placing  any  rods  in  the  concrete  they  shall  bo 
cleaned  and  kept  clean  until  the  concrete  is  placod,  Tho  specified  spacing 
shown  on  the  drawings  shall  bo  followed  carefully  and  all  rods  shall  bo  held 
securely  in  placo  and  movement  during  placing  of  concrete  shall  bo  prevented. 

All  intersecting  bars  shall  bo  wire  tie  do 

Soction  7.2  Steel  reinforcement  will  be  paid  for  at  the  unit  prico  bid  for  this 
item,  Tho  Contractor’s  supplier’s  delivery  schodulos  and  weights  will  bo 
chockod  by  tho  Enginoer  and  the  weight  of  tho  stcol  actually  usod  in  tho  work 
will  bo  estimated  for  paynont. 
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ccrau  OF  STREAM  FLO/T 
It  am  Co 


Section  8.1  The  Contractor  v  oil  under  this  item  undertake  such  arrangements 
as  may  bo  necossary  to  contre..  '.he  flow  in  Kill  Brook  during  the  construction 
operations,, 

It  is  the  intention  to  o',  -.or  the  dam  site  of  treos  and  to  excavate  all  top 
soil  to  expose  rn.atcro.aZ.  su'j.i,  _  for  embankment  foundation  and  to  trench  for 
the  6 Clinch  outlet  culvero  -,0  fay  the  60  -inch  culvert  pipe”,  during  this  tiro 
the  Mill  Brook  will  follow  J.v.  ..aturr.l  course* 

Upon  completion  of  the  eo.'.trol  chamber  and  before  any  compacted  fill  is 
placed*  the  Mill  Brock  flow  J.  be  diverted  to  the  60~inch  culvert.  The 
Contractor  shall  furnish  and  ar.ee  all  materials  required  for  diko.e^ coffer 
dams  or  other  structures  requ.  -od  to  divert  the  brook  water  and  to  maintain 
the  flow  through  the  proper;  -d  60-inch  culvcrte 

Section  8,2  Payment  for  ail  labor  and  all  materials  will  be  mado  at  the  lump 
sum  price  bid  for  this  item. 


ACCESS,  B'.: ‘DVILLE  ROAD  TO  DAM  SITE 
Item  9p 


Section  9 el  The  Contractor,  under  this  item*,  shall  construct  an  access  road 
from  the  old  Bondville  town  read  near  the  steel  bridge  over  Hill  Brook  to  the 
proposed  dam  site  as  shown  on  the  contract  drawings* 

Section  9*2  The  work  to  bo  done  includes  clearing  an  area  forty  (UO)  feet  in 
width  to  be  paid  for  under  another  item*  grading  a  roadway  twenty  (20)  feet  in 
width  on  the  center  line  location  shown  on  the  contract  drawings  and  furnishing 
and  placing  a  gravel  surface  20  feet  in  width  graded  to  the  approximate  contour 
of  the  oxisting  ground  and  to  oho  elevation  shorn  on  the  contract  drawings  r. 

The  gravol  to  bo  paid  for  under  another  item* 

Section  9*3  The  Contractor  shall  furnish  and  placo  corrugated  metal*  tar 
coated  culvert  pipo  at  the  locations  shown  on  the  contract  drawings  and  at  such 
othor  locations  found  necessary  as  the  work  progresses. 

Section  9.U  The  work  to  bo  dono  under  this  item  will  bo  paid  for  as  a  lump 
sum*  the  price  bid  to  include  all  labor  and  all  materials  except  clearing  and 
the  furnishing  and  placing  of  tho  gravel  surface „ 
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ROAD  "FROM  DAM  TO  PARKING  AREA 


Item  10 » 


Section  10,1  The  Contractor  under  this  item  shall  construct  a  roadway  from 
the  dam  site  to  the  proposed  location  of  a  parking  lot  to  bo  constructed  by 
others,  northwesterly  from  the  northerly  end  of  the  dam*  as  shown  on  tho 
contract  drawings 3 

Section  10-2  Tho  work  to' be  don?  includes  clearing  an  area  UO  feet  in  width 

to  be  paid  for  under  another  item.--  grading  a  roadviay  20  feet  in  width  on  the 

center  lino  location  shown  on  the  contract  drawings  and  furnishing  and  placing 
a  gravel  surfaco  20  foot  in  width  graded  •-.c  •  the  .approximate  contours  of  the 
existing  ground  and  to  the  elevations  shown  on  the  contract  drawings.  The 
gravel  to  be  paid  for  under  another  item. 

Section  10,3  The  Contractor  shall  furnish  and  place  corrugated  metal,  tar 
coo tod  culvert  pipe  at  the  locations  shown  on  the  contract  drawings  and  at 
such  othor  locations  found  necessary  as  tho  work  progresses. 

Section  10, U  The  work  to  be  done  under  this  item  will  be  paid  for  as  a  lump 

sum,  the  price  to  includo  all  labor  and  all  materials  oxcept  clearing  and  the 

furnishing  and  placing  of  gravel  surface 3 


60  INCH  COKCTEgTB  CULVERT  PIPS 

Item  Up 


Section  11,1  The  Contractor  shall  furnish  and  install  complete  and  to  tho 
lino  and  grades  shown  on  the  contract  drawings  about  173  linear  feet  of  sixty 
(60)  inch  inside  diameter  reinforced  concrete  culvert  type  pipe  for  the  drain¬ 
age  outlet  through  the  dan;  the  pipe  shall  be  installed  complete  with  flexiblo 
joints,  reinforced  concrete  anti  seepage  rings-,  all  as  shown  on  the  contract 
drawings , 

Tho  concrete  pipe  shall  be  equal  to  American  Society  for  Testing  Materials 
standards,  shall  bo  6  inch  minimum  shell  thickness  and  shall  resist  satisfanc, 
torily  an  ultimato  lead  of  10#0C0  pounds  per  linear  foot  on  the  basis  of  threo** 
odge-boaring  method, 

Soction  11,2  The  pipe  shall  bo  manufactured  with  tongue  and  groove  ends  of 
such  design  that  when  laid  the  result  will  bo  a  continuous  smooth  and  uniform 
.intorior  surfaco.  Pipe  joints  shall  be  of  a  form  to  mako  possible  the  uso  of 
floxiblc  pro  moulded  material,  such  as  "Tyler."  as  manufactured  by  Hamilton— 

Kent,  No  cement  or  othor  type  of  rigid  material  and  no  poured  jointing 
material  will  bo  approvod  for  use, 

Soction  11,3  The 'Contractor  shall  take  particular  caro  in  laying  tho  culvert 
pipe,  Tho  invert  of  tho  pipo  must  be  supported  on  uni.isturbod  original  ground 
for  its  entiro  length.  Excavation  of  the  trench  bottom  must  follow  the  finishod 
grade  of  tho  bottom  of  the  pipe  and  any  excavation  bclcw  grade  oxccpt  for  the 
anti  scepago  rings  and  whero  ordered  by  the  Enginoor  shall  bo  rcplacod  with 
conercto  at  tho  Contractor’s  expenso. 
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Section  11. U  Backfilling  must  bo  accomplished  with  special  caro.  Selocted 
mntorial  must  bo  usod  and  placed  in  thin  layers  thoroughly  compacted  under 
and  around  the  pipo  aid  against  the  sides  cf  the  trench. 

Section  11.5  To  prevent  seepage  along  the  culvert  pipo  tho  Contractor  shall 
construct  antisccpage  rings  of  reinforced  concroto  as  shorn  on  the  contract 
drawings,.  The  concroto  must  be  completely  bonded  to  tho  pipe  and  rough  lumbar 
should  be  used  for  forms  to  develop  maximum  resistance  to  any  possible  water 
travclo  The  forms  must  be  romovod  before  embankment  filling  progresses i 

Section  llr6  Payment  for  the  pioo  culvert  will  be  made  at  the  unit  price  bid 
per  linear  foot-,  the  prico  to  include  a  IT  labor  and  all  materials  except  tho 
reinforced  concrete  nniv-cocpage  ring'  which  will  be  paid  for  at  the  unit  r rices 
bid  for  concrete  masonry  and  re'.nikr'x.rg  stud. 


PLACING  1.CC33S  BRIDGE 
Item_12 o 

Section  12,1  The  Contractor  shall  furnish  all  labor  and  equipment  required 
to  set  the  steel  truss  access  bridge  as  shown  on  the  contract  drawings  ar.d  ex¬ 
tending  from  tho  concrete  pier  in  the  embankment  slope  to  the  control  chamber. 

Section  12 o 2  The  bridge  will  be  furnished  at  the  site  of  the  work  by  tho  owner, 
tho  bridge  frame  in  approximately  2-  «  6i:  vd.de  and  52 1  -  0"  in  length,  and  tho 
Contractor  shall  verify  these  dimensions  boforo  installing  the  pier  and  control 
chamber. 

Section  12.3  Payment  for  setting  tho  access  bridge  will  be  made  at  tho  lump 
sum  price  bid  for  this  item,  tho  price  to  include  the  cost  of  all  labor,  tools 
and  equipment  except  the  bridge  unit. 

•  2-4  INCH  x  2l|  r.IGII  SLUICE  GATS 
Item  13 

Section  13 «1  The  Contractor  shall  furnish  and  install  complcto  the  2b"  x  2br 
sluico  gato,  gate  operating  stem,  guide  brackets  and  cast  iron  frame  and  cover 
enclosing  the  gato  operating  nub ,  all  as  shown  on  uno  contract  drawings. 

Section  13*2  The  sluice  gate  shall  be  self  contained')  havo  a  2b  inch  square 
opening,  bo  cast  iron,  b reuse  meunuod  of  tho  2C0  series  as  manufactured  by 
Rodney  Hunt,  Orango,  Mass-.-,  with  adjustable  v;edge  system  for  water  tightness 
undor  tho  anticipated  seating  pressures. 

The  gato  shall  bo  furnished  with  a  cast  iron  type  "F"  thimble  2b"  x  2b" 
squaro  opening,  together  with  operating  stem,  to  bo  contained  within  a  distance 
of  23  foot  from  invert  of  tho  gato  to  the  upper  surface  of  who  operating  plat,-' 
form.  The  stem  shall  be  furnished  with  two  sets  of  adjustable  stem  guides 
complete  with  bolts  and  wall  brackets.  Thu  upper  end  of  the  gato  stem  shall 
torminato  in  a  square  operating  nut  and  tho  stem  and  nut  shall  be  enclosed  in 
a  cast  iron  "gato  box  typo"  frano  and  cover,  all  as  shown  on  tho  contract 
drawings. 
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MICROCOPY  RESOLUTION  TEST  CHART 

national  BURIAU  OF  STANDARDS  1%J  A 


STOP  PUNKS 
Item  16„ 


Section  16,1  The  Contractor  shall  furnish  and  install  wooden  stop  planks  as 
shown  on  tho  contract  drawings.  Two  complete  sets  of  planks  shall  bo  installed 
and  all  planks  shall  be  straight*  free  from  knots  and  other  imperfections  and 
shall  bo  planed  two  sides  and  both  edges  to  insure  tight  joints  between  tho 
guides  and  each  adjoining  planks  Ends  shall  bo  square*  the  planks  shall  bo  of 
uniform  length  and  1-1/2  inches  shorter  than  the  space  between  the  guides  <> 

Soction  16,2  Lumber  for  guides  shall  bo  fir  or  an  approved  oqual*  cut  to 
dimensions  and  then  prossuro  treated?  full  seal  creosote  treatment  at  a  rate 
of  16  pounds  per  cubic  foot  will  be  required 0 

Soction  16,3  Each  stop  plank  shall  be  fitted  with  two  stool  lift  pins*  3A 
inch  diameter  and  about  9  inches  in  length*  spaced  as  shown  on  the  contract 
drawings*  holes  for  the  lift  pins  shall  bo  drilled  before  the  planks  are 
croosotod  and  one  face  shall  be  countersunk  to  permit  driving  tho  pins  without 
splitting  the  surface* 

Section  16, i  Payment  for  furnishing*  delivering  and  sotting  the  wooden  step 
planks  will  be  made  at  the  lump  sum  price  bad  for  this  item*  the  price  to  in¬ 
clude  all  labor  and  all  materials  including  pressuro  croosoto  treatment. 


TRACK  RACK 


Item  17. 


Section  17 ,1  The  Contractor  shall  furnish  and  install  complete*  tho  two  sets 
of  trash  rack  bars  and  brackets  as  shown  in  detail  on  the  contract  drawings. 

Section  17 « 2  The  rack  shall  be  fabricated  by  welding  3 A  inch  diameter  stool 
bars  in  tho  form  and  dimension  shown  on  the  contract  drawing,  making  provision 
for  brackets  to  be  attached  to  the  inside  face  of  tho  structure  walls  as  shown, 0 

Soction  17.3  Tho  rack  and  brackets  shall  bo  painted  ono  coat  of  rod  lead 
followed  by  two  coats  of  black  asphalt  onanol„  —  - 

Soction  17 A  Payment  for  furnishing*  d  cl iv  e  ring /and  install ing  tho  trash  rack- 
and  brackets  will  be  mado  at  the  lump  sum  prico  for  this  item*  the  price  to  in- 
cludo  the  cost  of  all  labor  and  all  materials*  _  .  _ _ 


PIPE  RAIUHO  • 


JtonlBi _ 


Soction  18.1  Tho  Contractor  shall  furnish  and  install  complete*  the  pipe 
railing  at  tho  Control  Chamber  as  shown  on  the  contract  drawings,  ...  — — 

Soction  18.2  Tho  railing  shall  include  galvanized  stool  pipe  posts*  rails  acd_ 
shall  bo  comploto  with  baso  flanges*  bolts  and  f itiings.  Posts- shall  bo  2-1/2 
inch  standard  stool  pipo  galvaniaod*  railings  shall  bo  1-1/2  inch  standard  stool 
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pipe,  galvanized  and  shall  havo  eithor  screw  or  welded  attachment  to  fittings 
and  postso 

Section  18 o3  Baso  flanges  shall  be  attached  to  concrete  using  expansion  shield 
and  bolts*  flanges  shall  bo  set  in  mastic  to  prevent  water  entering  under  flange 
and  into  shields. 

Section  18 Payment  for  furnishing*  delivering  and  erecting  the  pipe  railing 
will  bo  m&do  at  the  lump  sum  prico  bid  for  this  item  and  the  prico  shall  in-- 
cludo  all  labor  and  all  materials  including  ono  coat  of  red  load  primer  and  two 
coats  of  black  asphalt  varnish  painty 


RQ/.D  GRAVEL 
Itom  19 1 


Soction  19.1  The  Contractor  shall  furnish  and  place  as  directed  and  as  shown 
on  tho  plans  and  specifications*  all  run  of  tho  bank  gravel  for  a  baso  under 
stone  pavement  and  for  the  road  surface  across  tho  embankment  and  on  the  ramps 
and  roadway  at  the  wasto  weir* 

Section  19.2  Gravel  shall  be  clean,  free  from  organic  lmttor  and  from  stones 
larger  than  threo  inches  in  diameter.  For  the  gravel  used  in  the  road,  a  clay 
content  to  provide  binding  would  be  desirable,  and  the  road  gravel  shall  be 
placed  in  an  excavated  trench  in  the  compacted  embankment  and  thon  graded  and 
rolled* 

Section  19.3  Across  the  waste  weir  soction  the  gravel  is  to  be  placed  as  a 
wearing  surface  over  the  stone  fill  deposited  to  prevent  erosion ,  the  gravel  to 
fill  the  voids  in  the  stone  and  to  provide  a  readily  maintained  grade. 

Section  19. U  Gravel  for  the  roadway  shall  include  some  clay  fines  to  insuro 
a  binder.  Gravel  for  the  baso  of  stono  pavement  and  rock  fill  shall  bo  free  of 
organic  matter,  loam  and  topsoil  and  shall  be  free  draining* 

Soction  19.5  Payment  for  furnishing,  delivering,  placing  and  grading  road 
gravol  will  be  paid  for  at  tho  unit  price  bid  for  this  item,  the  prico  to  in» 
elude  all  labor,  all  material  and  equipment  to  provide  tho  gravel  in  access 
roads,  at  the  dam  and  as  may  bo  directed  by  the  Engineer* 


CEDAR  POSTS 


Itom  20. 

Section  20,1  The  Contractor  shall  furnish  and  sot  all  cedar  guard  posts  shown 
on  the  contract  drawings  and  as  may  bo  directed  from  time  to  timo  by  tho  Enginco 

Section  20,2  Posts  shall  bo  scasonod  cedar,  locust  or  spruce,  meeting  Stato 
Highway  standard  specifications.  Posts  shall  bo  not  less  than  6-inch  diamoter 
at  tho  small  end  after  removal  of  bark.  Posts  shall  bo  shavod  to  to  an  evon 
surface  and  r.ot  loss  than  5’  -  6"  in  length* 


r 


B 

.  _> 


Section  20,3  All  posts  shall  be  given  full  pressuro  proservativo  troatmorfo 
with  creosote,  pcntschlorophcnol  solution  or  salt  solution  as  pur  Vermont 
Stato  Highway  specifications ,  using  tho  empty  cell  process  and  the  volume  of 
retention  and  method  of  treatment  shall  meet  Federal  Specifications  TT«-W-p71d 
as  amendod. 


Section  20oU  Payment  will  bo  made  at  tho  unit  prico  bid  for  this  item  and 
shall  include  the  cost  of  all  labor  and  all  materials  roquirod  for  furnishing. 


delivering  and ‘.setting  tho  pests  as  specified- 


including  pressure  treatment-. 


STOKE  K.VDEKT 
Item  21, 

Section  21,1  The  Contractor  shall  furnish  and  placo  stone  pavement  for  tho 
protection  of  tho  embankment  at  the  water  line  on  tho  upstream  slope  of  the 
main  dam  and  upstream  and  downstream  from  tho  concroto  weir  wall  ir.  the  enr - 
gcncy  spillway  and  on  tho  slopes  at  tho  inlet  and  outlet  end  of  the  drainage 
culvert  and  otherwiso  as  shown  on  the  contract  drawings ,  including  the  toe 
of  tho  downstream  slope 0  » 

Section  21,2  All  stone  shall  be  hard  and  durable  to  provide  protection  from 
alternate  freezing  and  thawing,.  Stone  at  the  waste  weir  shall  be  similar  to 
local  Trail  stone  with  sixty  per  cent  of  the  area  covered  by  stonos  weighing 
between  50  and  70  pounds,  with  smaller  stones  filling  the  voids 0 

For  tho  embankment  pavement  (rip- -rap  above  and  below  the  proposed  water 
line  at  elevation  1350 )  the  pavement  shall  be  furnished  and  placed  as  dumped 
rip -rap  a  Stono  shall  be  typical  Hew  England  wall  stone  with  the  voids  well 
filled  with  smaller  sized  natural  or  broken  stone  and  stono  encountered  in 
excavation  may  be  used0 

Section  21,3  nil  stone  pavement  shall  bo  placed  on  a  baso  of  free  draining 
run  of  the  bank  gravel,,  Pavement  and  baso  shall  be  placed  to  the  linos  and 
grades  shown  on  the  contract  drawings 3 

It  is  tho  intention  to  placo  the  stone  and  the  gravel  base  in  a  trench 
excavated  in  the  compacted  embankment  and  any  attempt  to  place  the  baso  and 
stono  as  the  embankment  is  constructed  will  not  be  acceptable.  It  is  not  tho 
intention  to  require  hand  placement  of  tho  rip  rap  but  the  pauenont  shall 
follow  as  closely  as  practicable  the  lines  and  grades  shown  on  the  drawings 
which  must  result  in  a  workmanlike  and  acceptable  operation* 

Section  21  ,U  Payment  for  stone  pavement  will  bo  made  at  the  square  yard  unit 
prico  bid  for  this  item  and  the  price  shall  inclvido  all  labor  and  all  material 
except  tho  gravel  baso  which  will  be  paid  fbr  under  another  item  and  includes 
the  cubic  yards  actually  furnished  and  placed  to  tho  lines  and  grados  shown  ~n 
the  contract  drawings  and  furnished  by  xho  Engineor  from  time  to  time* 
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LOAMING  AND  SEED  IK’S 


Item  22. 

m  » i  mm  7.  « 


Section  22.1  The  Contractor  shall  furnish  and  place  all  loam  for  surfacing 
the  areas  shown  on  the  contract  drawings  and  as  may  be  designated  from  time,  to 
time  during  the  progress  of  the  work  by  tho  Engineer,-. 

Section  22e2  Loam  shall  bo  acceptable  material  stripped  from  the  site  r- th 
the  deficiency  made  up  from  Borrow,  All  loam  shall  be  carefully  pin  cod  to  the 
lines  and  grades  established  and  shall  be  raked  and  consolidated  to  the  minimum 
thickness  shown  on  the  drawings. 


All  loamed  slopes  shall  be  soeded  and  afterwards  tended  to  insuro  a  vege-- 
tation  protection  against  erosion  of  the  embankment ,  The  placing  of  loam  will 
be  included  under  a  previous  section-  but  the  fertilizing  rwquired  to  insure  a 
suitablo  growth  of  grass  is  to  bo  done  under  this  suction,  Tho  surfaces  to  ho 
seeded  shall  be  carefully  prepared  by  raking  and  rolling.  All  weeds,  etijkcj 
stones  and  other  unsuitable  material  shall  bo  removed  and  tho  loam  is  ic  bo  ^cn--> 
ditioned  with  an  approved  commercial  fertilizer  applied  at  the  rato  of  not  less 
than  hOO  pounds  per  acro0 

Section  22 e3  A  mixture  of  grass  seed  similar  to  the  following  formula  will  be 
approved  and  the  Contractor  shall  make  allowances  for  tho  substitution  of  special 
seod  found  suitablo  for  satisfactory  use  in  tho  particular  area  by  the  Service, 


For  each  area  of  one  aero,  60  pounds  of  seed  divided  as  follows  shall  bo 

used* 

Poronnial  Rye  Grass  7  pounds 

Orchard  Grass  15»  " 

Hard  Fescue  U  " 

Kontucky  Bluo  6  " 

Shoop  Fescue  6  B 


Timothy  7  w 
Poronnial  Red  Clover  k  " 
White  Clover  U  n 


Rod  Top 


7  « 


Whcro  soeding  is  dono  botwoen  the  middle  of  June  and  the  middle  of  September- 
about  1$  pounds  of  oats  por  aero  shall  bo  added  and  when  planting  is  permitted 
after  September  15th,  abort  15  pounds  por  aero  of  winter  ryo  shall  be  added,, 

Soction  22 ,U  Tho  Contractor  shell  take  advantage  of  favorable  weather  and  shall 
employ  a  method  of  sowing  satisfactory  to  tho  Engineer,  The  seod  shall  bo  raked 
in  and  the  whole  surfaco  then  lightly  relied,’  Seeding  shall  bo  dono  immediately 
after  tho  preparation  of  the  earmh  surface  unless  otherwiso  directed.  If  there 
bo  any  dolny,  and  if  woods  grow  in  and  with  tho  grass,  ho  shall  cut  tho  woods 
boforo  they  go  to  seod  or  at  such  time  as  directed  by  tho  Enginoor,  If  any  loan 
is  washod  away  or  any  portions  of  tho  seeded  areas  aro  not  coverod  by  grass,  ho 
shall  roplaco  the  loam,  rofortilizo  and  rosoed  without  additional  compensation* 
Hay  or  straw  mulching  may  bo  required  to  insuro  growth. 

Section  22,5  Payment  for  looming  and  sooding  will  bo  mado  at  tho  unit  prico 
bid  por  aero  of  completed  work  as  determined  by  tho  Enginoor  and  shall  includo 
all  labor  and  all  materials ,  attendance  and  watoring,  wooding  and  caro. 


STATE  OF  VERMONT 
WATER  CONSERVATION  BOARD 
State  Office  Building 

.  -  Montpelier,  Vermont 

f 

_  .  „  ,  APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  DAM 

tr  — - 

Owner  •  h  d  r  '7'r,  ^  Date 


P.  0.  Address 


ft.  i.-  c  -'  f  Uc 


Tel.  No. 


Location  of  Structure: 


Shown  on  USGS  Quadrang 


Name  of  Stream  Mill  Brook _  at  ■ _ inches  south  of  Lat. _ 

~?Su?/z?f'£u  %7k  _ .*<**••  “U6ot  lo.e._ 

‘  west. _ 

Directions  for  reaching  site  from  nearest  village  or  route  intersection: 
(see  sketch  on  reverse  side) 


This  is  an  application  for:  (New  Construct ion)  (Alteration)  (Repair)  (Removal 
.  ,  (check,  one  or  more  of  above)  *™~ 


This  pond  is  to  be  used  for: 
Dimensions  of  Pond:  width 


_length_ 


Maximum  depth  of  water  immediately  above  dam:  20 1 _ 

Volume  of  water  in  cubic  feet  In  excess  of  500,000  cubic  fent 

Total  length  of  dam;  I*?*?1 _ _ 

Length  of  spillway: _ 1£Q ? _ y/20 »  _r&np3  nrt  nnch  slda _ 

Height  of  dam:  _ _ _ 

Width  of  top: _ _ 

Width  of  base:  _ 

Type  of  spillway  construction:  Onwr.-nofa  wni-n  _ 

Type  of  dam  construction: _ Rg-rf.h  C-m  _ 

Spillway  section  will  be  set  on:  (Bedrock)  (Gravel)  (Clay)  (Till) 

(check  one  of  above) 

Remarks: 


>  0 

•  '  I  Signed!/ 71  -J 

'f. ,  *  _y  J  (owner) 

~  -  ’'^"Name  of  Engineer,  if  any  / 


Note  PI:  Enclose  with  this  application 
the  Plana  &  Specifications 

Note  #2:  Enclose  copy  of  letter  of  notice 
«  to  selectmen  of  the  town  in  which 
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WCB  #32 


VERMONT  WATER  RESOURCES  BOARD- 

Hearing  on  Construction  or  Reconstruction  of  Dams 
Data  January  29,  1965 

Name  of  Dam  or  Impoundment  -  Gale  Meadows  Dam 
Name  of  Petitioner  - Vermont  Department  of  Fish  and  Game 
location  *  Londonderry  and  Winhall 

Stream  -  Mill  Brook 

Size  of  Drainage  Area  *  IO43  Square  Miles 
■  Quantity  of  water  to  be  stored  *  in  excess  of  500,000  cubic  feet 
Surface  Area  of  Impoundment  *  200  acres 

Typo  of  Dam  -  Earth  Fill 


Brief  Description  of  Project  Explaining  Its  Size  and  Intended  Use  - 
30'  high  dam  --  155*  long 

120'  long  emergency  dam  vi additional  20'  ramps  on  each  side 
_  Also  has  7'  high  dike  —  150*  long  at  Northeast  outlet 

Description  of  downstream  conditions,  hazards,  etc.  - 

Bridge  on  Londonderry  Town  Road  #43  located  about  1/4  mile  downstream 
of  dam.  —  Vermont  Route  #0  is  located  about  1  3/4  miles  downstream 
of  dam. 


Report  of  Staff 


Adequate  to  provide  for  the  public  safety 


Determine  Public  Good  by  the  Following: 

(a)  Consideration  to  quality,  kind  and  extent  of  agricultural 
land  that  may  be  flooded. 

(u)  Consideration  to  the  effect  of  project  upon: 

1,  Scenic  and  recreational  values  7^.  ftp  ft. O VC 

1.  Fish  and  wildlife 

3.  Town  Grand  Lists  and  Revenues  — '  Jlrr'pf.OVC 
A.  Forest  and  forest  programs  A1  frf 

5.  Natural  flow  of  water  in  the  stream  below  the  dam  —  D/o^C 

6,  Hazards  to  navigation,  fishing,  bathing  and  other 
public  uses.  7/ot\  & 

(c)  Investigate  the  question  whether  the  cutting  clean  and 
removal  of  ail  timber  and  tree  growth  from  all  or  any 
part  of  the  flowage  area  is  reasonably  required.  " 
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WR-29 


FILE  COF  / 


AGENCY  OF 

ENVIRONMENTAL 
CONSERVATION 
‘  MONTPELIER 


AGENCY  MEMORANDUM 

SUBJECT 

Cala  Meadows  -  Londonderry 


TO:  Edvard  F.  Kahoa,  Commissioner,  Department  of  Flah  &  Gama 

FROM:  Donald  U.  Spies,  Daa  Construction  Engineer 

Department  of  Water  Resources 

DATE:  November  17,  1972 


The  writer  inspected  the  subject  structure  on  November  2,  1972.  This 
...  Impoundment  has  two  dams  on:  the  main  daa  which  creates  the  pond  and  a 
retaining  dike  which  prevents  flood  waters  from  passing  through  a  saddle 
east  of  the  wain  dam.  The  main  daa  is  an  earth  fill  structure  with  a 
concrete  box  drop  inlet  for  the  primary  spillway  and  an  earth  cut  channel 
for  the  emergency  spillway.  The  primary  spillway  has  stop  planks  to 
control  the  water  level  and  the  emergency  spillway  has  a  concrete  control 
weir  across  the  crest.  There  are  no  spillway  facilities  at  the  earth  fill 
retaining  dike.  At  the  time  of  the  inspection,  this  writer  was  unaware 
of  the  retaining  dike  and  thus  only  made  an  inspection  of  the  main  dam. 

The  dam  is  in  good  shape.  However,  some  seepage  was  noted  on  the 
west  abutment.  This  may  be  due  to  water  traveling  along  the  Interface 
between  the  fill  and  the  valley  wall.  There  is  supposed  to  be  a  cutoff 
trench  with  a  clay  core,  but  it  could  be  defective  or  not  deep  enough. 

At  any  rate,  the  situation  should  be  observed  for  a  couple  of  years  to  sea 
■  if  it,  worsens.  ••  .  /•  ,  ...  •:  - 

The  emergency  spillway  needs  to  ba  cleaned  out  of  the  brush  growth 
and  debris.  Also,  the  exit  end  has  started  to  erode  and  should  be  regraded 
or  backfilled  with  large  blocky  boulders  (18"  to  24").  }'■. 


cc:  Robert  Collins,  Maintenance  Supervisor  1  GENERAL _ _ _ — 

Richard  Soars,  Land  Negotiator  .  V  to 

:  ......  , .  ::r  ■  \p^mk  ihtfa 

'  vi,;.;.:-':.:  ■  "  V  •  -  Uc*- 


susrCND  tO 


63-32 


MX  5M  1-72 


£.*w* 


•  1*  -'  •  v- 


••'■■-  vwrr-in -r»ABV. 


:  '  .  *  :  >- 


.  .  >  ,  - 
",AS  ' 


/' 


■/ .....  ,vUv 
■»  .  ■ 

\v 


~  5rtv  V' 


=  \  r-  „'V  '  •  •'•  V 

>  w—  •  f-*  •*'»  ■■  *  ,  ,  '  *  *  »*  ..  -  .  ,1  r  ^  , 

!<-'f  ‘  -  *■  f  •■  .  *  V  •  .  .  .  >  .. 

y';-\  .-v- ;•  i\\.s 

\  '  • .» 1  ■  ■  *  *.  t  *  , %  ■  i„ .  *  •  ■  - s •  * **■ 

'  -■  *  *■  *  '  •  4  .  .  -**  •'  V  VI,  *  ’  .  ,  '  ’  ‘  “.Jl  '  *»  •  *  * 

*  -/  ;  .v  »;  ‘v  *s  ‘  *  .  •  V- t"  * . 

•  -M- .  Ji  \  >■»*.*,  ;  .-r •  j  ♦,  ■;  ■ 

/*•  '■•  ;  w’..  yt:-  :  ;  V  ;  ‘  •’■•'.••  ..*■/>•  ';■?  ' \'-t  ■ 

t ...  .  ■  .  .r  •  *  V. 

'  •  ;«//•  , 

‘  r  •>.  ■  '  r ■■  »  »>*••',■ 

^ MANAC EffENT.  i $'  ENGINEERING ,  DIVISION 
V-  -\v."  September  29,  1975 

-3  r  .  "  .-;..r  ■■ 


•  V  *  ►  •  * 


. _  .  ...<■.  .  v  \  ’• .•?  . 

•  „  ■  ■  .  ■  .  ...  ■  ■  ■...  ...”  it  •'  '  *  , 1 ;  ‘  >■»  "S-  --  ...  ,  ^ 

f'./v,  ■ . •' v.  .  y.  •.••••;■  v  ■■  -’v :*  .  "  -  -» •  ,  • 

/  To:'  v?.  1-  Edward  F.  Kohoo,  Coiaiaissioner,  Department  of  Fish  Gana  • 

;  ■  '  ■;  V  •-  •  ■■  }•  *•’  '  - '  '  V  ■ 

V’  ;.Fron:,.,  .  ’Donald  H. -Spies,  Engineer,  Department,  of  Water  Resources 

vf  •  v  ’  N '  ' v  ■’  1  ;  •• '  ..'v. ;  '  ; /><' 

V  Subject:  Gal©.  Meadows  Dam,  Winhall  \  j]  .  j  . ;v  v>  C 

’ 1  -  V  .  ,  ‘  ■  ..  *,  -}\  ;  i  '  ,  ;  %  /  A  a  (  *)•  f  1  ’  \  ’  -  *  '  t  *  ’  *■  ,  ■  ’  '  ‘  ' 

“  .-v  >..»  .  ...  *  '*•  '.-A-  .  •  »x  *'  ‘>'1.  A,...  <•  > 

/.  .-<■  '  f-r.  '  ■  -  -■  ‘v  .  V 

V^:V’-;On  August  4,  1975,  I  inspected  the  subject  structure  and  found  -  ' 
*v3^,  ,  it  to  bo  in  satisfactory  condition.  '  There  is.  still  seepage  at  tho  - 
i -Jr?0  junction  of  the  downstream  fill  and  tho  right  abutment;  the  water 

emerges  about  10’  vertically  from  tho  too.  Some  additional*  soepago  ; 

,  '  was  noted  along  tho  right  vingwall  at  tho  outlet  of  tho  primary 
V"..  'Spillway.  seepage  doos  not  appear  to  bo  critical  at  this  time, 

> but  should- bo  monitored  regularly  to  detect  changes  in  tho  nature 

4;  lof  tho  flow.  Tho  fill  in  tho  general  area  appeared  to  bo  dry  and  / 

.  ■  firm,,  indicating  tho  seepage  to.  bo  localizod*.  '  -  t' 

1  :  ;’Tho  emergency  spillway  is  in  unsatisfactory  condition.  The  '  V 

->•  greatest  problem  is  the  severe  erosion  at  tho  downstream  ond  of  tho 

,  - .  /  .^exit  channel.  Tho  channel  needs  to  bo  modified  to  provont  tho  erosion 
-  .  from  working  back  to  tho  control  section.  What  remains  of  tho  orig-  v. 
^  .inal  channel  is  heavily  overgrown  with  trees  and  brush  which  normally 
should  bo  cut  and  removed.  However,  it  may  bo  well  to  leave  JLt  for 
the  inmodiato  future  as  a  control  on  tho  erosion.  ...  * 

■  ,  i  ,,  -*•••  ,  v.  .  Vrr.v’  .  ,  .  -  *  ; 

,  *  \  .*  ,f''  »  .  .. 

'  ^‘.v  The  principal  spillway  x/as  not  fully  inspected,  but  seemed  to  bo 

!#.  in  satisfactory  condition.  The  iron  work  on  the  bridgo  should  bo 

schodulcd  for  re-painting  in  tho  next  couple  of  years,  '  .  •  r  . 
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NOTE  AND  SEE  ME 
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PER  CONVERSATION 

□  SIGNATURE 
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NOTE  AND  RETURN 
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AS  REQUESTED 

□  COMMENT 
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NOTE  AND  FILE 
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NECESSARY  ACTION 

□  REVIEW 
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FOR  YOUR  INFORMATION 
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GIVE  ME  THE  FACTS 

□  PREPARE  REPLY  FOR  MY  SIGNATURE 
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MANAGEMENT  &  ENGINEERING 
July  13,  1977 


PROM:  Don  Spies 


RE: 


Gale  Meadows  Dam  -  Londonderry 


*  J  •  ’  ^  *’  ‘  fc.  *  %  *•■**'.. 

*’  ’*  On  June  22,  1977 , 'the  writer ’made 'an  Inspection  of  ’  ’* 
the  subject  structure.  Basically,  the  dam  is  in  the  same 
condition  as  it  was  last  fall,  except  there  did  not  appear 
to  be  any  seepage  through  the  bluff  in  the  emergency  spillway. 

An  inspection  was  made  of  the  drop  inlet  to  the  principal 
spillway.  It  was  found  the  trash  rack  has  been  rendered 
almost  totally  useless  and  much  of  it  in  on  the  inside  of 
the  ruser.  The  rack  should  be  removed  before  a  portion 
breaks  off  and  becomes  lodges  in  the  discharge  pipe. 

The  replacement  for  this  rack  should  be  more  heavy  duty. 
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Condition  of  Main  Structure 


Type 

of  Construction 

A. 

Upstream  Face  or 

Slope 

•  “  1.  .Vegetative  Cover 

Jt/cftyr  .  <->/x  .r> 

2.  Erosion 


Slumps,  Slides,  C 

Animal  Burrows _ ^ 

Slope  Protection_ 


Debris 


Structural 


Abutment  s  JyruiA 


Alignment  pl<L 


Animal  Burrows 


Alignment  C*C. 


5.  Movement  rf/dyt, 

6 .  Remarks 


Crest 

1.  Vegetative  Cover 


.  Erosion 


Evidence  of  Overtopping 


Settlement,  Cracks 


Debris 


Use  of  crest  (road,  trail,  etc.) 


Structura 


• 

Animal  Burrows 
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Controlled  or  Uncontrolled  _ 

1.  Approach  Channel  Ja  A  &/cJ 


2.  Transition _ ^  uj/4  X.,, 


3.  Control  Section gtQiuJ_jzr. _ J&tsz _ *f  tt+ctQ  J*XsJ 

4.  Discharge  Channel^ ^  f 

«t/l  d^td^A _ ow/r**/ _ 

5  .  Remarks _ jfemA _ J1/Jl  jZdJh /.  S2Z**&#**/. _ 

• ,  _ u  \>  _ _ _ 1 _ 


Drawdown  Facilities,  Gates,  Drains,  Appurtenances,  Etc. 
L.  Drawdown  Facllity^j^,  -v*g& 


Condltlon 


APPENDIX  C 


PHOTOGRAPHS 


C-2A  Upstream  face  of  dam  looking  toward  right  abutment 
11/19/79 


C-2B  Upstream  face  of  dam  looking  toward  left  abutment. 
Note  emergency  spillway  weir  in  right  background. 
11/19/79 


C-3A  Downstream  face  of  dam  looking  from  right  abutment  near 
the  toe  toward  left  abutment  -  11/19/79 
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C-4A  Seep  at  right  wingwall  of  service  spillway  outlet  structure. 
11/19/79 


C-5A  Seep  at  downstream  end  of  right 

abutment  contact  line  looking  up¬ 
stream.  The  bottom  of  the  rule  in 
the  photo  is  at  the  top  of  the  seep. 
1 1/19/79 


C-5B  Erosion  zone  in  the  natural  ground  between  the  service  spillway 
outlet  structure  and  the  emergency  spillway  discharge  channel. 
This  view  is  looking  upstream  toward  the  right  side  of  the  dam. 
11/19/79 
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